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The 5-square mile Hanford 1100-Area (DOE) siteislocated in the
southern part of a 560-square mile Federal facility located along the
Columbia River in southeastern Washington. The facility is located
north and west of the cities of Richland, Kennewick, and Pasco, an
area commonly known as the Arid Lands Ecology (ALE) Reserve.
This area covers 120 square miles and is managed by DOE for
ecological research. Land use in the areais predominantly
agricultural. The Tri-Cities areais amajor population center with
100,000 residents. In 1943, operations began at Hanford as part of
the Army's "Manhattan Project” to produce plutonium for nuclear
weapons; however DOE currently operates facilities throughout the
site. The site contains the central warehousing, vehicle maintenance,
transportation distribution center, and the ALE Reserve
Headquarters, formerly a NIKE missile base and control center,
located on the northern slope of Rattlesnake Hills. Historical
documentation indicates that several individual waste units may have
released a variety of contaminants onsite to the soil and ground
water. During the detailed site investigations, quantitative
evaluations of the waste units indicated that soil and ground water
were contaminated by VOCs, PAHs, PCBs pesticides, metals, and
otherorganics. The site has been divided into four OUs for
remediation: 1100-EM- 1, 1100-EM-2, 1100-EM-3, and 1100-1U-1.
The 1100-EM-1 OU consist of the Battery Acid Pit, Paint Solvent
Pit, Antifreeze and Degreaser Pit, Antifreeze Tank Site, Discolored



Soil Site, Horn Rapids Landfill (HAL), and Emphemeral Pool. This
ROD addresses the risk associated with onsite contamination in the
soil and ground water. The primary contaminants of concern
affecting the soil and ground water are VOCs, including benzene,
PCE, TCE; other organics, including PAHs, PCBs, and pesticides,
metals; including arsenic, chromium, and lead; and other inorganics,
including asbestos. SELECTED REMEDIAL ACTION: The
selected remedia action for this site includes excavating
approximately 840 tons of soil contaminated with bis (2-ethylhexyl)
phthal ate (BEHP) from the Discolored Soil Site, with offsite
incineration at a RCRAlicensed facility; excavating approximately
636 yd[ 3] of PCB-contaminated soil from the Ephemeral Pool and
the HRL, with offsite disposal in a TSCApermitted landfill;
removing more than 5,495 yd[ 3] of contaminated soil and debris
from the 1100-EM-2, 1100-EM-3, 1100-1U-1 OUs, with offsite
disposal; conducting soil sampling in excavations to determine if
cleanup goals have been met; backfilling excavated areas with clean
fill; capping the HRL to prevent contact with the contained asbestos;
placing a notice onthe deed identifying this area as an
asbestos-containing landfill; allowing for natural attenuation of the
TCE-contaminated ground water; monitoring ground water; and
implementing institutional controls, including deed and ground water
use restrictions. The estimated present worth cost for this remedial
action is $10,840,000, which includes an estimated annual O& M cost
of $65,300 for 30 years. PERFORMANCE STANDARD OR
GOALS: The soil remedial action objectives are based on MTCA
State standards, and include benzene 0.5 mg/kg; PCE 0.5 mg/kg;
TCE 0.5 mg/kg; toluene 40 mg/kg; xylenes 20 mg/kg; PAHs 1
mg/kg; PCBsin Ephemera Pool soil and soil from OUs 1100-EM-2,
1100-EM-3, and 1100-1U-1 1 mg/kg; PCBsin the HRL 5.2 mg/kg;
hexavalent chromium 1,600 mg/kg; and lead 250 mg/kg. The
objective for natural attenuation of ground water is TCE 0.5 mg/I,
which is based on SDWA MCLs and is expected to be reached
within 25 years. INSTITUTIONAL CONTROLS: Institutiona
controls, including deed and ground water use restrictions, will be
implemented to notify the public that the HRL isan
asbestos-containing landfill, and to prevent ground water use or
drilling of new wells until cleanup goals are attained.



Remedy: The selected remedy for the 1100 AreaNPL Site addresses actual or
threatened releases at the four 1100 Area Operable Units: 1100-EM1,
1100-EM -2, 1100-EM-3, and 1100-1U-1.

The major components of the selected remedy include:

1100-EM-1 Operable Unit

. Capping the Horn Rapids Landfill.

. Offsite disposal of PCB contaminated soils.

. Offsite incineration of soils contaminated with bis
(2-ethylhexyl)phthlal ate.

. Natural attenuation of groundwater that currently exceeds MCL's
and monitoring for compliance.

. Continuation of institutional controlsfor groundwater and land use
at the Horn Rapids Landfill.

1100-EM-2, EM-3 and 1U-1 Operable Units

. Offsite disposal of soils, debris and structures contaminated with
solvents, PCBs and other hazardous substances.

. Continuation and expansion of groundwater monitoring.

STATUTORY DETERMINATIONS

The selected remedy is protective of human health and the
environment, will comply with federal and state requirements that
are legally applicable or relevant and appropriate to the remedial
action, and is cost effective. This remedy utilizes permanent
solutions to the maximum extent practicable for this site, and
satisfies the statutory preference for remedies that employ treatment
that reduces toxicity, mobility, or volume as a principal element.
Alternative treatment technol ogies were evaluated for this site, but
are not included in the selected remedy.

Because this remedy will result in hazardous substances remaining
on site above health-based levels, areview will be conducted within
5 years after commencement of remedial action to ensure that the
remedy continues to provide adequate protection of human health
and the environment.

Signature sheet for the Record of Decision for the USDOE Hanford
1100 Area Final Remedial Action between the United States
Department of Energy and the United States Environmental
Protection Agency, with concurrence by the Washington State
Department of Ecology.

John D. Wagoner Manager, Richland Operations United States
Department of Energy



9/30/93

Text: Full-text ROD document follows on next page.



Text :
Record of Deci sion

USDCE Hanford 1100 Area

Hanford Site
Ri chl and, Washi ngt on

Sept enber 1993
DECLARATI ON OF THE RECORD OF DECI SI ON
SI TE NAVE AND LOCATI ON
USDCE Hanford 1100 Area
Hanford Site
Bent on County, WAashi ngton
STATEMENT OF BASIS AND PURPCSE
Thi s deci sion docunent presents the selected renedial actions for the USDCE
Hanford 1100 Area, Hanford Site, Benton County, Washington, which were
chosen in accordance with the Conprehensive Environnental Response,
Conpensation, and Liability Act of 1980 (CERCLA), as anmended by the
Super fund Amendnents and Reaut horization Act of 1986 (SARA), and to the
extent practicable, the National G| and Hazardous Substances Pol | ution
Contingency Plan (NCP). This decision is based on the Adm nistrative Record
for this site.
The State of Washington concurs with the sel ected renedy.
ASSESSMENT OF THE SI TE
Actual or threatened rel eases of hazardous substances fromthis site, if not
addressed by inplenmenting the response actions selected in this Record of
Deci sion (ROD), may present an inm nent and substantial endangerment to the
public health, welfare, or the environment.
DESCRI PTI ON OF THE SELECTED REMEDY
The selected renedy for the 1100 Area NPL Site addresses actual or
threatened rel eases at the four 1100 Area Operable Units: 1100-EM1, 1100-
EM2, 1100-EM 3, and 1100-1U 1.
The maj or conponents of the selected renedy include:
1100-EM 1 Operabl e Unit

Capping the Horn Rapids Landfill.

O fsite disposal of PCB contam nated soils.

O fsite incineration of soils contam nated with bis
(2- et hyl hexyl ) pht hl al at e.

Nat ural attenuation of groundwater that currently exceeds MCL's and
noni toring for conpliance.

Continuation of institutional controls for groundwater and | and use at
the Horn Rapids Landfill.



1100-EM 2, EM3 and IU-1 Operable Units

O fsite disposal of soils, debris and structures contam nated with
sol vents, PCBs and ot her hazardous substances.

Conti nuati on and expansi on of groundwater nonitoring.
STATUTORY DETERM NATI ONS

The selected renedy is protective of human health and the environnment, wll
conply with federal and state requirenents that are legally applicable or
rel evant and appropriate to the renedial action, and is cost effective.
This remedy utilizes permanent solutions to the nmaxi num extent practicable
for this site, and satisfies the statutory preference for renedi es that
enpl oy treatnent that reduces toxicity, mobility, or volume as a principa
element. Alternative treatnment technol ogies were evaluated for this site
but are not included in the sel ected renedy.

Because this renedy will result in hazardous substances renmining on site
above health-based levels, a review will be conducted within 5 years after
commencenent of remedial action to ensure that the remedy continues to
provi de adequate protection of human health and the environment.

Si gnature sheet for the Record of Decision for the USDOE Hanford 1100 Area
Fi nal Renmedi al Action between the United States Departnent of Energy and the
United States Environnental Protection Agency, w th concurrence by the

Washi ngton State Departnment of Ecol ogy.

Si gnature sheet for the Record of Decision for the USDOE Hanford 1100 Area
Fi nal Renmedi al Action between the United States Departnent of Energy and the
United States Environnental Protection Agency, w th concurrence by the

Washi ngton State Departnment of Ecol ogy.

Si gnature sheet for the Record of Decision for the USDOE Hanford 1100 Area
Fi nal Renmedi al Action between the United States Departnent of Energy and the
United States Environnental Protection Agency, w th concurrence by the

Washi ngton State Departnment of Ecol ogy.
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I NTRODUCTI ON

The U.S. Departnent of Energy's Hanford Site was |isted on the Nationa
Priorities List (NPL) in July 1989 under authorities granted by the

Conpr ehensi ve Environnental Response, Conpensation, and Liability Act
(CERCLA) of 1980 as anended by the Superfund Amendments and Reaut hori zation
Act (SARA) of 1986. The Hanford Site was divided and |listed as four NPL
Sites: the 1100 Area, the 200 Area, the 300 Area, and the 100 Area.

In accordance with Executive Order 12580 (Superfund I nplenmentation) and the
NCP, the U. S. Departnent of Energy (DOE) perforned a Renedial Investigation
(RI) for the 1100-EM 1 Operable Unit, which characterized the nature and
extent of contami nation in groundwater and soils near the 1100-EM1. A
baseline risk assessnent, conprised of a human health risk assessnent and an
ecol ogi cal risk assessnent, was conducted as part of the RI to evaluate
current and potential effects of 1100-EM 1 contam nants on human heal th and
the environnent. DOE also perfornmed a focused Renedi al Investigation (RI)
for the remaining three 1100 Area operable units (1100-EM 2, 1100-EM 3, and
1100-1U-1), which characterized the nature and extent of contam nation in
groundwat er and soils near these Units. A qualitative baseline risk
assessment (an eval uation of overall potential risk fromthese operable
units nmade by conparing possible waste site contam nant levels with existing
State and Federal health-based guidelines), was conducted as part of the
focused RI to evaluate potential effects of contami nants on hunman health and
t he environment.

. SITE NAME, LOCATI ON, AND DESCRI PTI ON

The Hanford Site is a 560-square mle Federal facility located al ong the

Col unbia River in southeastern Washi ngton, situated north and west of the
cities of Richland, Kennew ck, and Pasco, an area conmmonly known as the Tri-
Cities (Figure 1). The 1100 Area NPL Site is located in the southern
portion of the Hanford Site, and covers less than 5 square mles. Operable
Units 1100-EM 1, 1100-EM 2, and 1100-EM 3 are located in the southernnost
portion of the Hanford Site and contain the central warehousing, vehicle

mai nt enance, and transportation distribution center for the entire Hanford
Site (Figure 2). 1100-1U-1 is located on the northeastern slope of the

Rattl esnake Hills, approxinately 24 kiloneters (knm) (15 miles) fromthe 1100
Area. The site is a former NIKE missile base and control center, and is now
used for the Arid Lands Ecol ogy (ALE) Reserve Headquarters.

The | and surrounding Hanford is used prinmarily for agriculture and |ivestock
grazing. The major popul ation center near Hanford is the TriCities, with a
conbi ned popul ati on of nearly 100,000. The southwestern area of Hanford,
covering 120 square niles, is designated as the Arid Lands Ecol ogy Reserve
and i s nanaged by DCE for ecol ogical research.

The North Richland Well Field is |ocated 0.8 kmeast of the 1171 building
and is used to supplenent city of Richland water supplies. Colunbia River
water is punped to the well field and then percol ates through the soi
creating a groundwater nound. The City then extracts water fromthis
nounded area as needed to supplenent the water supply fromthe water
treatment plant. This procedure reduces turbidity and inproves water
quality forindustrial and residential usage.

Sem -arid land with a sparse covering of cold desert shrubs and

drought -resi stant grasses doni nates the Hanford | andscape. Forty percent of
the area's annual six and one quarter inches of rain occurs between Novenber
and January. In part due to the sem -arid conditions, no wetlands are
contained within the boundaries of the 1100 Area NPL Site.



The Colunbia River is |ocated approxinmately one nile east of the 1100 Area.
The 1100 Area is not within the 100 year flood plain of the river.

1. SITE H STORY AND ENFORCEMENT ACTI ONS

The Hanford Site was established during World War Il as part of the Arny's
"Manhatten Project” to produce plutonium for nuclear weapons. Hanford Site
operations began in 1943, and DOE facilities are |ocated throughout the Site
and the Cty of Richland. Mich of the |Iand that Hanford now occupi es was
ceded to the government by treaty with various Native Anerican tribes.
Certain portions of the Site are known to have cultural significance and may
be eligible for listing in the National Register of Historical Places.

In 1988, the Hanford Site was scored using EPA's Hazard Ranking System As
a result of the scoring, the Hanford Site was added to the NPL in July 1989
as four sites (the 1100 Area, the 200 Area, the 300 Area, and the 100 Area).
Each of these areas was further divided into operable units (a grouping of

i ndi vidual waste units based prinmarily on geographic area and combpn waste
sources). The 1100 Area NPL site consists of four operable units (1100- EM
1, 1100-EM 2, 1100-EM 3, and 1100-1U-1).

In anticipation of the NPL Iisting, DOE, EPA, and Ecology entered into a
Federal Facility Agreement in May 1989. This agreenent established a
procedural framework and schedul e for devel opi ng, inplenenting, and

noni toring renedi al response actions at Hanford. The agreenent also
addr esses Resource Conservation and Recovery Act (RCRA) conpliance and
permtting.

The North Richland well field has been of particular interest during the
course of the 1100 Area investigation. Located 0.8 kmeast of the 1171
building, the well field is still used to supplenent city of R chland water
supplies. Initial concerns focussed on the inpact of possible mgration of
potential contam nants fromthe 1100 Area to the well field.

The 1100-EM 1 Operable Unit contains several individual waste sites. These
sites are:

1100-1 (The Battery Acid Pit): An unlined, sand-filled sunp, or
french drain approximately 30 m (100 ft) fromthe sout hwest corner of
the 1171 Buil ding, used for disposal of waste acid from vehicle
batteries. During its use, the pit was approxinately 1.8 m (6 ft) in
dianmeter and 1.8 mdeep. The pit is no longer visible because it was
filled and graded to match the surroundi ng surface when it was renoved
fromservice. Hi storical docunents record an estimated 57,000 liters
(L) [15,000 gallons (gal)] of battery acid wastes nmay have been

di sposed of during its operating years (1954 to 1977).

1100-2 (The Paint and Solvent Pit): A semcircular depression |ocated
approxinmately 1.6 km (1 mle) north of the 1171 Building. Originally

a sand and gravel pit, the site was used during the period between
1954 t hrough 1985 for the di sposal of construction debris generated
during denolition of Handford Site facilities. Principal conponents
of the waste include concrete rubble, asphalt, and wood debris.
Undocunent ed di sposal of waste paint, solvent, and paint thinner is

al so reported to have occurred at this site. The pit has an

approxi nate di aneter of 108 m (354 ft) and a depth of 1.2 to 1.8 m (4
to 6 ft).

1100-3 (The Antifreeze and Degreaser Pit): A shallow, roughly
circul ar depression |ocated approximately 1.6 km (1 mle) north of the



1171 Building on the west side of the Hanford Rail Line. Oiginally a
sand and gravel source for construction activities on the Hanford
Site, it was used during the period of 1979 to 1985 as a disposal site
for waste construction material, principally roofing and concrete
rubble. The pit is approximately 76 m (250 ft) in dianeter and 1.8 to
2.4 m(6 to 8 ft) deep. Cccasional disposal of waste antifreeze and
degreasing solutions fromthe 1171 Buil di ng was suspected, but not
documented, at this |ocation

1100-4 (The Antifreeze Tank Site): A fornmer underground storage tank
used for waste vehicle antifreeze. This tank was enptied in 1986,

cl eaned, and renoved due to suspected | eakage. No evidence of |eakage
was detected when the tank was renoved.

UN- 1100-6 (The Discolored Soil Site): A patch of oily, dark stained
soil located in the eastern end of an elongate east-west oriented
depression approximately 610 m (2,000 ft) northwest of the 1171

Buil ding on the west side of the Hanford Rail Line. The depression
ext ends over an area of approximately 0.2 hectares (0.4 acres); the
actual area of discolored soil covering an area of perhaps 1.8 by 3.1
m (6 by 10 ft). The source of the soil discoloration appears to be
the isol ated, unauthorized di sposal of contents of one or nore
containers of liquid material to the ground surface. No record exists
that identifies the nature or origin of the waste of the materia
deposited at the site.

The Horn Rapids Landfill: Located north of Horn Rapids Road near its
intersection with Stevens Drive, the Horn Rapids Landfill (HRL)

ext ends over approximately 20 hectares (50 acres) of the 600 Area.
Oiginally a borrow pit for sand and gravel, it was used as a |andfil
primarily for office and construction waste, asbestos, sewage sl udge,
fly ash, and reportedly, nunerous druns of unidentified organic
liquids. Cassified docunments were also incinerated at a burn cage

| ocated at the northern edge of the landfill. fromthe [ate 1940's
into the 1970's. The landfill is situated in generally flat terrain
Fi ve di sposal trenches have been identified at the site through a
study of historic aerial photographs, onsite investigations, and
geophysi cal surveys. Surface debris consisting of auto and truck
tires, wood, metal shavings, soft drink cans and bottles, and ot her
smal | pieces of refuse are scattered across the site. A single
trench, the western-nost of the identified waste di sposal trenches,
was posted with signs warning that the trench contai ned asbest os.

The Epheneral Pool: A long, narrow, nmannade depression |ocated al ong
the western edge of the asphalt-paved 1171 Buil di ng parking area. The
depression acts as a drainage collection point for precipitation

runof f flowi ng fromthe parking area surface. Overall dinensions are
approxinately 6.1 m (20 ft) w de (east-west direction) by 183 to 213 m
(600 to 700 ft) in length (north-south direction). The Epheneral Poo
was designed to collect runoff fromthe parking area and direct it to
a central culvert |ocated approxinately at the | engthw se md-point of
t he depression.

The 1100-EM 2 Operable Unit is located in the southwest corner of the
Hanford Site near the north border of the City of Richland, Washi ngton. The
main feature is the 1171 Building, a vehicle service nmaintenance and repair
facility constructed in the early 1950's. The main waste sites in 1100- EM
2are several used oil tanks, steam pad and hoi st ram storage tanks, and a
hazardous waste staging area. Renopval of an antifreeze underground storage
tank (UST) fromthe 1171 Building in 1986 was addressed in the 1100-EM 1



The 1100-EM 3 Operable Unit is |ocated about 600 neters (1000 feet)
northeast of 1100-EM 2. 1100-EM 3 contains approxi mately 20 permanent
structures, sone of which date back to 1951, that have been used for

mai nt enance, war ehouse, service support, and offices in support of Hanford
operations. These buildings formthe Hanford 3000 Area. Key waste sites in
1100- EM 3 i ncl ude several hazardous waste storage and stagi ng areas, a used
oil UST, and contam nated soil froma previously renoved UST. Four fue
UST's were renoved fromthis area in 1991

1100-1U-1 is located on the northeastern slope of the Rattl esnake Hills,
approxinately 24 kilonmeters (km) (15 miles) fromthe 1100 Area. The site is
a former NIKE missile base consisting of structures which supported mssile
| aunch, control, and mai ntenance functions, as well as living quarters for
base personnel, and storage buildings for hazardous substances used in the
mai nt enance of the physical plant and missile operations. Al base
facilities are abandoned with the exception of the fornmer barracks which are
used for the Arid Lands Ecol ogy (ALE) Reserve Headquarters.

[11. H GHLI GATS OF COVWUNI TY PARTI CI PATI ON

DCE, Ecol ogy, and EPA (the Parties) devel oped a Conmmunity Rel ati ons Pl an
(CRP) in April 1990 as part of the overall Hanford Site restoration. The
CRP was designed to pronote public awareness of the investigations and
public involvenent in the decision-making process. The CRP sunmari zes
concerns that the Parties are aware of based on comunity interviews. Since
that tinme, the Parties have held several public neetings and sent out
nunerous fact sheets in an effort to keep the public informed about Hanford
cl eanup i ssues. The CRP was updated in 1993 to enhance public invol venent.

The final RI/FS Report and Proposed plan were nade available to the public
in both the Administrative Record and the Infornati on Repositories
mai ntai ned at the locations |listed bel ow on May 24, 1993:

ADM NI STRATI VE RECORD (Contains all project docunents)

U. S. Departnent of Energy
Richland Field Ofice

Adm ni strati ve Record Center
740 Stevens Center

Ri chl and, Washi ngton 99352

EPA Regi on 10

Super fund Record Center

1200 Si xth Avenue

Park Pl ace Building, 7th Floor
Seattl e, Washi ngton 98101

Washi ngton State Departnment of Ecol ogy
Adm ni strative Record

719 Sl eater-Kinney Road SE

Capital Financial Building, Suite 200
Lacey, Washi ngton 98503-1138

| NFORVATI ON REPOSI TORI ES (Contain |imted docunmentation)

Uni versity of Washi ngton
Suzzallo Library

Gover nnent Publicati ons Room
Mai |l Stop FM 25

Seattl e, Washi ngton 98195



Gonzaga University

Fol ey Center

E. 502 Boone

Spokane, Washi ngton 99258

Portland State University
Branford Price MIlar Library
Sci ence and Engi neering Fl oor
SWHarrison and Park

P. 0. Box 1151

Portl and, Oregon 97207

DCE Ri chl and Public Readi ng Room

Washi ngton State University, Tri-Cties
100 Sprout Road, Room 130

Ri chl and, Washi ngton 99352

The notice of the availability of these documents was published inthe
Seattle PI/Tinmes, the Spokesnan Revi ew Chronicle, the Tri-City Herald, and
the Oregonian on May 23, 1993 and again on June 13, 1993. The public
conmment period was held from May 24, 1993, through July 9, 1993. In
addition, a public neeting was held on June 30, 1993. Additiona
advertisenents ran in the Tri-City Herald on June 27 and 29, 1993. At the
neeting, representatives from DOE and EPA answered questions about the
project. A response to the coments received during the public coment
period, including those raised during the public neeting, is included in the
Responsi veness Sumary, which is part of this ROD. This decision docunent
presents the selected renmedial action for the 1100 Area at the Hanford Site,
Ri chl and, Washi ngton, chosen in accordance with CERCLA, as anended by SARA
and to the extent practicable, the NCP. The decision for this site is based
on the Administrative Record.

V. SCOPE AND ROLE OF RESPONSE ACTION W THI N SI TE STRATEGY

The cl eanup actions described in this ROD address all known current
potential risks to hunman health and the environnent fromthe 1100 Area.
Thi s ROD addresses contani nated soils found at 1100-EM 1 and the

contam nated groundwater in the vicinity of the Horn Rapids Landfill. In
addition, this ROD requires surface and soil cleanups in the other three
operable units.

V. S| TE CHARACTERI STI CS
A. Site Geol ogy and Hydrol ogy

The Hanford Site is |located in the Pasco Basin, a topographic and structura
basin situated in the northern portion of the Colunbia Plateau. The plateau
is divided into three general structural subprovinces: the Blue Muntains;
t he Pal ouse; and, the Yakinma Fold Belt. The Hanford Site is |ocated near
the junction of the Yakima Fold Belt and the Pal ouse subprovinces. A
general i zed geol ogic structural map is included as Figure 3.

The 1100 Area is located along the southeastern nmargin of theHanford Site,
adj acent to the Colunbia River. The geologic structure beneath the 1100
Area is simlar to nmuch of the rest of the Hanford Site, which consists of
three distinct |levels of soil formations. The deepest level is a thick
series of basalt flows that have been warped and fol ded, resulting in
protrusions that crop out as rock ridges in sone places. Layers of silt,
gravel, and sand known as the Ringold formation formthe mddle |evel. The
uppernost |evel is known as the Hanford formati on and consists of gravel and



sands deposited by catastrophic floods during glacial retreat. Both
confined and unconfined aqui fers can be found beneath Hanford. A
general i zed stratigraphic colum is shown in Figure 4.

1. Unconfined Aquifer

The unconfined aquifer below the 1100 Area occurs between the water table
and the underlying silt aquitard, approxinately 95 to 107 m (310 to 350 ft)
above nmean sea level (ansl). The aquifer occurs within the | ower Hanford
formati on and the upper portion of the mddle R ngold Formation. The

t hi ckness of the unconfined aquifer varies; the naxi mumthickness observed
was 13 m (44 ft) near the 1171 Building and the mnimumwas 5 m (16 ft) near
the Horn Rapids Landfill. Qutside of the 1100-EM1 Operable Unit, fewer data
are available to map the unconfined aquifer thickness. In general, the

t hi ckness appears to increase toward the Col unbia River.

Groundwat er recharge to the unconfined aquifer below the 1100 Area is
primarily fromthe Yakinma River |ocated several mles west and sout hwest of
the site. The river appears to discharge directly to the unconfined aquifer
al ong the Horn Rapi ds Reach bel ow Horn Rapids Dam Precipitation and
irrigation infiltration, and, potentially, unconfined aquifer flow beneath
the Yaki ma River provide additional recharge to the 1100 Area groundwater
The volume of recharge frominfiltrating precipitation is approximately 10
to 40 times less than the recharge fromthe westward groundwater inflow.

To the east of the 1100 Area, the North Richland well field artificially
recharges the unconfined aquifer. Water fromthe Colunbia River is allowed
to percolate through the soil at the well field to provide treatnent of
turbid river water and enhance the well field capacity (see Figure 2 for
well field location). This is a major source of recharge to the aquifer and
causes groundwat er moundi ng that extends west to the vicinity of the 1171
Bui | di ng.

However, because the well field is recharged intermttently, the nobund can
di ssi pate between periods of recharge. Mnthly totals for recharge at the
wel | field during 1988 and 1989 ranged from about 75,000,000 L (20, 000,000
gal) to 1,500,000,000 L (400,000,000 gal).

2. Confined Aquifer

A silt aquitard was identified during drilling throughout the 1100EM 1
Qperable Unit. The aquitard was encountered within the interval from91 to
102 m (299 to 333 ft) ansl. Wells drilled to elevations |ower than 91 m
(299 ft) ansl invariably intercepted the aquitard. There is, however,
uncertainty regarding the continuity of this layer. A possibility exists
for the aquitard to be discontinuous due to erosion that may have occurred
before the overlying sedi nents were deposited.

The upper confined aquifer occurs inmediately below the silt aquitard.
Information on this aquifer is limted, as the 1100-EM 1 Rl hydrogeol ogi ca
i nvestigation focused primarily on the vadose zone and unconfined aquifer
The avail abl e i nformati on does not show evi dence that the confined aquifer
i s contam nat ed.

The groundwat er potentials neasured in 1100 Area confined aquiferwells
indicate that flow is apparently toward the east. There is also flow upward
into the silt aquitard that occurs above the confined aquifer. It is
unknown if North Richland well field operations have significant affects on
the flow observed in this aquifer, although mnor fluctuations observed in
water | evels neasured in one well indicate that at |east some mnor effect
is likely.



The sedi ments encountered in the confined aquifer ranged fromsilty sand to
sandy gravel of the mddle Ringold Formation. Rising head slug tests

yi el ded hydraulic conductivity estimates of .034 md (1.0 ft/d) and 0.086
md (0.30 ft/d), respectively, indicating that at |east in these two

| ocations the hydraulic conductivity is generally |Iower than in the
unconfined aquifer (see Table 1).

The upper confined aquifer was identified at the HRL, and to the south
nearer the 1171 Building. The vertical thickness of the upper confined
aquifer may vary froma few neters up to 10 m (30 ft), depending on the
continuity of silt strata in the mddle Ringold unit.

B. Nature and extent of Contam nation
I nvesti gati ve Approach

The investigations in the 1100-EM 1 Qperable Unit were conducted in a two-
phase approach, with tasks proceeding nmethodically. The investigative

net hodol ogy was to start off with a radiation survey of all of the sites,
then do surface geophysics (e.g. electronagnetic induction and ground-
penetrating radar). Next, a soil gas survey using tenporary probes was
perfornmed and surface sanples were taken. All of the information gathered
to date was used to site vadose zone borings and groundwater wells. O her
tasks in phase one were the determ nation of soil and groundwater background
values and air nmonitoring during intrusive investigations. The information
gathered fromthis first phase waseval uated to deternine the tasks for the
second phase. The tasks in the second phase were sinmlar to those in the
first, although they were much nore focused.

For the other three operable units, the investigative approach was quite
different, and nuch nore streamined. 1In the fall of 1992, it was

determ ned that 1100-EM 2, 1100-EM 3 and 1100-1U- 1 were candi dates for an
accel erated evaluation that could enable all of the 1100 Area operable units
to be addressed simultaneously. A limted field investigation/focused
feasibility study (LFI/FFS) was undertaken for those three operable units.

The results of the 1100 Area investigations are described in the follow ng
par agr aphs.

1. 1100-EM1 Soils
Battery Acid Pit

A geophysi cal survey was conducted over the area where the pit had been to
find the exact |ocation of the pit and locate soil gas probes and a vadose
zone boring. The pit was | ocated, along with other buried objects including
a water line and some wires. Five tenporary soil-gas probes were installed
at the Battery Acid Pit as part of the first phase. No contam nation was
detected in the soil-gas sanples. A single boring was nade at the Battery
Acid Pit. This borehol e yielded one sanple fromthe surface and seven from
t he subsurface. Substances identified (i.e., detected above background) in
surface soil sanples are: calcium copper, |ead, nagnesium nercury,

ni ckel, sodium and zinc. Substances identified in subsurface sanples are:
arseni c, copper, |ead, nmercury, potassium sodium vanadium and zinc.
Maxi mum val ues of all soil anal ytes were conmpared wth background to
identify contam nants. These were further screened to renove essentia
mcronutrients (i.e., at the concentrations neasured, alum num cal cium
iron, nmagnesi um potassium and sodium are nontoxic and do not pose a human
health or an environnmental threat). The renmining soil contam nants are
considered to be of potential concern and were evaluated further in the risk



assessment. These soil contam nants, and their maxi num concentrations, are
presented in Table 2. No additional work was perforned during the second
phase.

Pai nt and Sol vent Pit

The geophysical survey was conducted over the floor of the pit. Rubble and
ot her construction debris were found. Sixty-two tenporary soil-gas probes
were installed, sanpled, and anal yzed during phase one. One area of
relatively high readings of tetrachl oroethene (PCE) was found in the

sout hwest corner of the site close to the end of a service road which
extends back toward a railroad storage yard | ocated i mediately north of the
Pai nt and Solvent Pit site. Concentration values peaked at 727 ug/L PCE with
val ues steeply dropping in all directions away fromthe high. Area

di stribution of the positive soil-gas readi ngs suggested the potential for
an isol ated, shallow accunul ation or snmall surface spill of solvent within
the pit. No other volatile contam nants were detected during the soil-gas
survey.

Four boreholes drilled at this site yielded 4 surface sanmples and 29
subsurface soil sanples. One of these boreholes was drilled in the |ocation
of the high PCE reading described above. |In addition, soil sanples were
obtai ned at 20 surface locations within the 1100-2, Paint and Solvent Pit.
Substances identified in surface soil sanples are: calcium chrom um
copper, lead, potassium sodium thallium chlorobenzene, tetrachl oroethene,
trichl oroet hene,

1, 1-di chl oroet hene, and xylene. Contam nants identified in subsurface
sanpl es are: calcium copper, |ead, magnesi um nanganese, potassi um sodi um
zinc, 4,4'-DDE, 4,4'-DDT, and tetrachl oroethene (see Table 2). No
addi ti onal work was perforned during the second phase.

Antifreeze and Degreaser Pit

The geophysical survey was conducted over the floor of the pit. Rubble and
ot her construction debris were found. Forty-three soil-gas sanples were
collected fromtenporary probes in the Antifreeze and Degreaser Pit. No
contam nants were detected during the soil-gas investigation. Twenty-three
surface sanples were collected and twenty-four subsurface sanples were
obt ai ned from four boreholes at the 1100-3, Antifreeze and Degreaser Pit.
Substances identified in surface soil sanples are: alumnum calcium
chrom um copper, lead, sodium and thallium Substances identified in
subsurface sanples collected during the Phase | investigation are:

al um num cal cium cobalt, copper, iron, nagnesium nanganese, sodium and
zinc (see Table 2). No additional work was perforned during the second
phase.

Antifreeze Tank Site

In Novermber 1989, a hole was cut through the concrete floor of stall 89
inside the 1171 Building to allow sanpling of the waste site. Thirteen
vadoze zone sanples were collected and anal yzed for the full suite of

chem cal anal yses including ethylene glycol. Only a single sanple detected
et hyl ene glycol, at a concentration of 2.6 parts per mllion (ppm. O her
than this single exception, only inorganic contam nants were detected at
this site. Substances identified in subsurface sanples are: alum num
arsenic, beryllium calcium copper, |ead, potassium silver, sodium
thallium zinc, and ethylene glycol (see Table 2). No additional work was
perfornmed during the second phase.

Di scolored Soil Site



Fifteen surface sanples were obtained fromthis site during the first phase.
Substances identified in surface soil sanmples are: |ead, potassium zinc,

al pha- chl or dane, gama-chl ordane, 4,4'-DDE, bis(2ethyl hexyl)phthal ate,

hept achl or, 2-hexanone, di-n-octyl phthalate, and 1,1, 1trichl oroet hane (see
Table 2).

Fourteen tenporary soil-gas probes were installed at the Discol ored Soi

Site to depths rangi ng between 0.46 and 1.22 m (1.5 and 4 ft) during the
Phase Il investigation. The purpose was to investigate the possibility of a
vadose zone source for contamnants identified during surface soi
sanpling/analysis. Soil gas sanples did not identify any contam nants. No
ot her work was perforned during the second phase.

Epheneral Poo

Two surface sanples taken fromthe soil within the Epheneral Pool area.
Substances identified in surface soil sanmples are: |ead, zinc, Aroclor-
1260, al pha-chl ordane, gama-chl ordane, Endosul fan Il, Endrin, and
heptachl or (see Table 2). Six surface sanples were obtained during Phase |
to delineate the | ateral extent of organic contanination at the Epheneral
Pool. The soil sanples collected during the Phase Il R were subnitted for
PCB and pesticide anal yses. Laboratory results confirmthe presence of al pha
and gama chl ordane in concentrations of 210 to 1100 ug/ kg and 330 to 1700
ug/ kg, respectively. Positive results for PCB's (Aroclor 1260) were
obtained fromtwo of the seven sanples with concentrations of 11,000 and
42,000 ug/ kg. Contami nants identified in surface soil sanples collected
during Phase Il are: Chlordane (al pha and gammma), Endosulfan |1, Endrin
and PCB's (total).

Horn Rapi ds Landfill (HRL)

The purpose of the first phase geophysical investigation was to obtain

i nfornati on regarding waste nmaterials buried at the site, to |ocate waste

di sposal structures (pits and trenches), to identify any underground
utilities crossing the site, and to identify any other waste di sposal -

rel atedf eatures existing within the landfill. Qutside of five identified
wast e di sposal trenches, no other nmmjor waste accunul ati ons were detected,

al t hough the entire surface of the subunit is littered with m scell aneous
debris. Soil-gas studies were perforned at the HRL and i n surroundi ng areas
to assist in siting permanent groundwater nonitoring wells and to survey the
vadose zone for a possible contam nant source contributing to groundwater
contam nation. Two hundred and el even tenporary soil-gas extraction points
were installed in the landfill area. Trichloroethene (TCE); 1,1, 1-
trichloroethene (TCA); and PCE were found within the HRL. Results of this
study were used to determne the siting of subsequent groundwater nonitoring
wells. A total of 36 pernmanent soil-gas extraction points were installed
within the limts of the HRL. TCE was detected at 17 | ocations, with
concentrations ranging from3 to 233 parts per billion by volune (ppbv).

After the geophysical and soil-gas surveys were done, 55 surface soi
sanpl es were taken. Substances identified in surface soil sanples are:

al um num arsenic, barium beryllium cadm um calcium chrom um cobalt,
copper, cyanide, iron, |ead, magnesium nercury, nickel, potassium silver,
sodium thallium zinc, Aroclor-1248, Aroclor-1254, Al pha-Chlordane, 4,4'-
DDD, 4, 4' DDE, 4,4'-DDT, Heptachlor, 2-nmethyl naphthal ene, naphthal ene, and
tetrachl oroethene (see Table 2).

Fifty-five subsurface sanples were taken fromfourteen boreholes drilled in
the Horn Rapids Landfill area. Substances identified in subsurface soi
sanples are: alum num antinony, arsenic, barium beryllium cadmnm um



cal cium chromum cobalt, copper, cyanide, iron, |ead, nagnesium nercury,
ni ckel , potassium silver, sodium thallium zinc, and Arocl or-1248.

During the second phase investigation, additional soil-gas surveys,
geophysi cal surveys, surface soil sanpling, and subsurface soil sanpling
wer eperformed. During the second-phase soil-gas survey, a total of 53

addi tional, tenporary, sanpling probes were installed and anal yzed to
delineate the TCE plune previously identified in the vicinity of HRL. TCE
was detected at concentrations from2 to 255 parts per billion by volune
(ppbv) in 36 of the 53 probes. The highest TCE concentrati ons were obtained
just outside the disturbed portions at the eastern limts of HRL. Results
obtained fromthis stage of soil-gas nmonitoring were used in the siting of
addi ti onal groundwater nmonitoring wells installed during the Phase |

i nvestigation.

The additional geophysical survey was perforned to further delineate

di sposal trench boundaries identified during the first geophysical surveys
of the site and to search for an accumul ati on of druns containing organic
solvents said to have been buried in the HRL. Areas identified by the
geophysics that mght represent an accunul ati on of druns were investigated
with test pits (described bel ow).

Ei ght surface sanples were taken to identify the areal extent of PCB
contam nation in the HRL. Fifteen sanples were taken fromthe surface to
further characterize 2 surface depressions in the HRL. Thirteen subsurface
sanpl es were taken fromthe test pits dug as a result of the geophysica
survey. Substances identified during this phase that were not detected
during the first phase include Endosulfan Il and Endrin in surface sanples
and nmanganese and Dieldrin in subsurface sanples. Also found during
excavation of the test pits were various types of debris (autonotive,
construction, etc.) and two small deposits of chemcals. One (white
crystalline powder) was identified as sodium bisulfate and the other (bright
purple-stained soil) was identified as potassi um per nanganat e.

2. G oundwater

During the first phase of the 1100-EM 1 Qperable Unit investigation
seventeen new wells were drilled in the 1100-EM 1 operable unit between
August 1989 and January 1990. During phase two, seven additional wells were
drilled between January and June 1991. Wth the addition of existing wells,
30 to 35 wells were sanpled each quarter from January 1990 through Cctober
1992, for a total of 11 rounds of sanpling. Initially, the scope of the
groundwat er investigation was very broad and so the first two rounds of
sanpl es were anal yzed for conpounds on the Target Analyte List (TAL), Target
Conpound List (TCL), as well as RCRA and primary and secondary dri nking

wat er paraneters. After the first two rounds, the scope was adjusted to
reflect refinenments in the conceptual site nodel.

Trichl oroet hyl ene- (TCE-) contam nated groundwater was found both upgradi ent
and downgradi ent of the Landfill. The TCE plune is approxinately 1.6
kilometers (1 mile) long and 0.3 kilometer (0.2 nmile) wide and is noving in
a northeasterly direction. Figure 5 shows the approximate outline of the
TCE plunme as of March 1992. In addition, the groundwater nonitoring network
for the Landfill has detected nitrates and Technetium 99 (a radi onuclide).

A review of all available information indicates that contam nation has noved
onto the Site via the groundwater. An adjacent facility is investigating
soi | and groundwat er contam nation as an i ndependent action in accordance
with the Washington State Mddel Toxics Control Act (MICA).

Maxi mum val ues of all groundwater anal ytes were conpared w th background
values to identify contani nants. These groundwater contam nants, and their



maxi mum concentrations, are presented in Table 3. These were further
screened to renove essential mcronutrients. At the concentrations
nmeasured, alum num barium calcium iron, magnesium potassium sodium and
zinc are nontoxic and do not pose a human health or an environnental threat.
The remai ni ng contam nants are considered to be of potential concern and
were eval uated further inthe risk assessnent.

3. 1100-EM 2, 1100-EM 3, and 1100-1U-1 Soils and Debris

Bet ween October 1992 and January 1993, a limted field investigation was
perfornmed at 1100-EM 2, 1100-EMr3 and 1100-1U-1. Initially, the Hanford
waste i nformati on data systemwas reviewed for data on waste types, handling
practices, or known soil or groundwater contamni nation was revi ewed. This
identified 64 sites. Then, historical information including aeria

phot ographs and as-built construction drawi ngs were reviewed. Al of the
sites were inspected and, whenever possible, know edgeabl e personnel were
interviewed. During this process, an additional 18 sites were identified,
bringing the total to 82. At this point, pertinent regulatory aspects
[e.g., underground storage tanks (UST's) regul ated under the state UST
progranml and previous characterizations of sites, were reviewed for

i ndi cation of potential releases and spills of contam nants to the
environnent. This resulted in the identification of 32 sites that are
currently, or are a candidate for, managenent under other regul atory
prograns. O the remaining sites, 43 are considered to be likely or
potential sites of releases or spills, and 7 are sites of known rel eases or
spills.

Once the environnental and regulatory information for each site was
eval uated, each site was placed in one of four categories, and the | ast
three categories were evaluated for cleanup

Al ready renediated or currently under regulation by the State or EPA
under a statute other than the Conprehensive Environnental Response,
Conpensation, and Liability Act (CERCLA) or the Mdel Toxics Contro

Act (MICA). (20 sites)

Pendi ng or a candidate for regulation by the State or EPA under a
statute other than CERCLA or MICA. (12 sites)

Not a candidate for regul ati on under another statute and is the site
of a likely or potential release or spill of contam nants to the
environnent. (43 sites)

Not a candidate for regul ati on under another statute and is the site
of a known rel ease or spill of contam nants to the environnment. (7
sites)

The categories of sites evaluated for cleanup are further broken down by
waste or site type and are summari zed bel ow

Site Nunber Approxi mate Vol une (Total)
Under ground Storage Tank 21 380 Cubic Yards
Soil Sites with Metals 6 440 Cubic Yards
Soil Sites with Organics 12 940 Cubic Yards
Spills 5 125 Cubic Yards
Septic Systens 6 3,600 Cubic Yards
Debris Sites 2 10 Cubic Yards
PCB Transf or ner s/ Pads 6 410 Cubi c Yards
O hers 2 No Estinmate
Landfills 2 Approxi mately 5 Acres



Contam nants of potential concern that are evaluated in the risk assessnent
are: 1,1,1-Trichl oroethane, PCBs, Carbon Tetrachloride, Aniline, Furfuryl

Al cohol, Dinethyl hydrazi ne, Acetone, Chrom um Trioxi de, Chrom um contai ning
Pai nts, Sodi um Di chromate, Trichl oroethylene (TCE), Benzene, Tol uene,

Et hyl benzene, Xyl enes, Lead, Tetrachl oroethene (PCE), TPH (gasoline), TPH
(diesel), and PAH s.

VI. SUMVARY OF SITE RI SKS

The approach for evaluation of site risks for the 1100-EM 1 consi sted of
evaluating the results of the remedial investigations to develop an initia
list of Contanminants of Potential Concern (COPC) (Table 4). The COPC |i st
was further evaluated and screened in accordance with the Hanford Site
Basel i ne Ri sk Assessnent Met hodol ogy (HSBRAM) and in consultation with EPA
Regi on 10. HSBRAM was devel oped by DOE, in consultation with EPA and

Ecol ogy. HSBRAM is based on EPA's Ri sk Assessnent Cui dance for Superfund
(RAGS) and ot her EPA guidance (both national and Region 10). HSBRAM was
devel oped to provide direction on flexible, ambiguous, or undefined aspects
of the various guidances, while ensuring that Hanford Site ri sk assessnents
remai n consistant with current regul ations and gui dance. A Baseline

Resi dential Scenario Ri sk Assessnent (BRSRA) and a Baseline Industria
Scenario Ri sk Assessnent (BISRA) were conducted in accordance with the
HSBRAM I n addition, potential ecological risks were evaluated. The
results of the human health and ecol ogical risks are discussed bel ow.

A.  Human Heal th Ri sks

Adverse effects resulting fromexposure to chemical contam nants are
identified as either carcinogenic (i.e. causing devel opnent of cancer in one
or nore tissues or organ systens) or non-carcinogenic (i.e., direct effects
on organ systens, reproductive and devel opnental effects). |In the Bl SRA
risks for current and future industrial use have been evaluated. |In the
BRSRA, future residential |and use was eval uated. The human ri sk receptors
i ncl uded

on-site long- and short-termworkers, and hypothetical future onsite

resi dents. Exposure conditions for these receptors were assuned to
correspond to a wide range of activities including residential, recreationa
and i ndustri al

1. Chemicals of Concern

Data collected during the Rl were used to identify chem cals present at
1100-EM 1. The previous section of this ROD presents sanmpling results by
nmedia. All chemicals were included in the assessnent unless: a) it was not
detected in the nedia sanpled; b) toxicity reference values (i.e. reference
dose [RfD] or cancer slope factors [SF s]) have not been devel oped for the
chemical; or c) the chemcal was identified as an essential nutrient.

Eight COC s were identified based on Bl SRA and BRSRA reasonabl e maxi num
exposure (RVE) scenarios. In this case, COC s are defined as those with
potential exposures presenting a carcinogenic risk greater than 1 x 10[-6]
and a non-carci nogeni c hazard index greater than a value of one. Based on
aver age exposures, the nunber of COC s would be reduced to four

Two of the COC s are known carci nogens (arsenic and chrom um [ hexaval ent
only]); five are probable hunan carci nogens (beryllium BEHP, chlordane,
PCB's and trichloroethene). The remaining COC is a non-carcinogen
(nitrate)

2. Exposure Assessment



a. Exposed Popul ations: Exposure pathways were eval uated for three
receptors: future residents, current and future onsite workers. The
exposure pat hways, exposure point concentrations for the residentia
scenario are presented in Table 5, and the exposure pathways, exposure point
concentrations and for the industrial scenario are presented in Table 6.

b. Exposure Point Concentrations: Exposure point concentrations, including
average and nmaxi muns, were derived for each medi um of exposure (soi

i ngestion, inhalation, dernal contact, fish ingestion, garden produce,
groundwat er ingestion and groundwater inhalation [volatiles]). GCenerally a
reasonabl e maxi mum exposure concentration (RVE based on a 95 percent upper
confidence limt) is presented in Tables 7 and 8. Were other val ues were
used, the tables are footnoted.

c. Chenical Intake by Exposure Pathway: Chem cal intakes (ng/kg/day) were
estimated for each exposure pathway using exposure point concentrations and
ot her exposure paraneters, such as soil and water ingestion rates, body

wei ght's, exposure frequenci es and durations. Pathway specific equations
fromboth EPA and the HSBRAM were used to estimate chem cal uptakes.

3. Toxicity Assessnment

The purpose of the toxicity assessment is to identify the potential adverse
ef fects associated with exposure to site-related substances and to estimte
using nunerical toxicity values, the likelihood that these adverse effects
may occur based on the extent of the exposure. The toxicity assessnent for
t he BI SRA was conducted in accordance with RAGS and is discussed in the
HSBRAM

For carcinogenic chem cals, slope factors (SF's) are estinated using a
conservative mat hemati cal nodel which estinmates the rel ationship between
experimental exposure (i.e. doses) and the devel opnent of a cancer (i.e.
response) that is derived fromhuman or aninmal studies. Since there is much
uncertainty in the dose-response val ues generated using this procedure, the
upper 95 percent confidence limt of the slope of the dose-response curve is
normal Iy used in deriving the slope factor

For non-carci nogenic chenicals, the reference doses (RfD) are used as
benchnarks for toxic endpoints of concern. RfD s are derived fromdata
obtained fromstudies in aninals or humans using nodification and
uncertainty factors that account for uncertainty in the information used to
derive the RfD. Uncertainty factors are applied for extrapolation of the no-
observed-effectslevel (NCEL) in a study population to the RfFD used in the
risk assessment. A factor of 10 is usually applied to reflect the |evel of
each of the sources of uncertainty |isted bel ow

Use of | owest observed effect |level (LCEL) or other paraneters that
are | ess conservative than NOEL;

Use of data fromshort-term exposure studies to extrapolate to
| ong-t erm exposur e;

use of data fromanimal studies to predict human effects; and

use of data from honpbgeneous ani nal popul ati ons or heal thy human
popul ations to predict effects in the general popul ation

A nmodi fying factor nmay also be incorporated into the RED to refl ect
qualitative professional judgenents regarding scientific uncertainties not
consi dered by the uncertainty factor, such as the conpl eteness of the data



base and the nunber of aninals in the study. Uncertainty factors and
nodi fying factors, as published by EPA in IRIS or HEAST, are presented in
Tabl e 9.

For purposes of these baseline risk assessnents, the chronic RfDis utilized
to eval uate potential noncarcinogenic effects. The chronic RfFDis a daily
exposure level that is not likely to cause an appreciable lifetine risk of
del eterious effects to the general popul ation

and sensitive subpopul ations.

Tabl e 10 summari zes the noncarci nogenic toxicity values for the COPC at the
1100-EM 1 Operable Units evaluated. Oal RfD s have been published for al

of the COPC except for PCB's and trichloroethene. Confidence in these RFD s
is low or nediumfor all COPC except nitrate. The confidence in the RfD for
nitrate is high because the values are derived from human i nfant studies.

An inhalation RRDis published for only two of the COPC, barium and

1,1, 1trichl oroet hane. However, 1,1,1-trichloroethane has only been detected
in soil gas and soil gas exposures are not evaluated. The RfFD for bariumis
based on a 4nonth inhalation study in rats that resulted in fetotoxicity.
Based on this reproductive study, an interimRfDis published in HEAST. It
is under review and the RFD is subject to change.

The noncarci nogenic effects for the COPC include a variety of effects such
as altered blood chenistry profiles for antinony, gastrointestina

irritation for copper, or increased bl ood pressure for barium Liver

ef fects, such as increased liver weight, lesions in the liver, or changes in
liver enzynes, are associated with thallium BEHP, chlordane, DDT,
heptachl or, and tetrachl oroethene. Skin effects are associated with
arsenic. No critical effects are identified for berylliumor chrom um by
the oral route. Nitrate is associated with changes in the capacity of the

bl ood systemto transport oxygen

4., Risk Characterization

The infornmati on fromthe exposure assessnent and the toxicity assessment is
used to characterize the human health risks. The risk characterization
presents quantitative and qualitative descriptions of risk. The
qgquantification of the noncarcinogenic risk and carcinogenic risk is

di scussed bel ow. Based on the results of the risk assessnent using the

maxi mum cont am nant concentrations, contam nants that are estinmated to have
arisk greater than 1 x 10[-6] were considered for evaluation using the 95-
percent UCL val ues.

A.  Quantification of Non-Carcinogenic Risk

Potenti al human heal th hazards associated with exposure to noncarci nogenic
subst ances, or carcinogeni c substances with systenmic toxicities other than
cancer, are evaluated separately from carcinogenic risks. The daily intake
over a specified time period (e.g., lifetinme or sone shorter tine period) is
conpared to an RFD for a simlar tinme period (e.g., chronic RfD or
subchronic RfFD) to determine a ratio called the hazard quotient (HQ.

Esti mates of intakes for both the BI SRA and BRSRA are based on chronic
exposures. The nature of the contam nant sources and the | ow probability
for sudden rel eases of contami nants fromthe subunits preclude short-term
fluctuations in contam nant concentrations that m ght produce acute or
subchronic effects.

The formula for estimation of the HQ is:

HQ = Daily Intake/ Rfd



If the HQ exceeds unity, the possibility exists for systemc toxic effects.
The HQ is not a mathematical prediction of the severity or incidence of the
effects, but rather is an indication that effects may occur, especially in
sensitive subpopulations. If the HQis less than unity, then the |ikelihood
of adverse noncarcinogenic effects is small. The HQ for all contam nants
for a specific pathway or a scenario can be sumred to provide a hazard i ndex
(H') for that pathway or scenario.

RfD s are route specific. Currently, all of the RFDs in IRIS are based on
i ngestion and i nhal ati on; none have been based on dernal contact. Until nore
appropriate dose-response factors are available, the oral RFD s should be
used to eval uate dermal exposures. The uncertainty regarding these
assunptions is discussed below in the uncertainty section.

B. Quantification of Carcinogenic Risk

For carcinogens, risks are estinated as the |ikelihood of an individua
devel opi ng cancer over a lifetinme as a result of exposure to a potentia
carcinogen (i.e., incremental or excess ICR). The equation for risk
estimation is:

ICR = (Chronic Daily Intake) (Slope Factor)

This linear equation is only valid at lowrisk levels (i.e., below estinated
risks of 1 x 10[-2]), and is an upperbound estinate of the upper 95th
percent confidence Ilimt of the slope of the dose-response curve. Thus, one
can be reasonably confident that the actual risk is likely to be I ess than
that predicted. Contaninant-specific ICR s are assuned to be additive so
that ICR s can be sumred for pathways and contam nants to provi de pat hway,
contam nant, or subunit |ICR s.

ICR' s are presented for those contam nants known to be carci nogenic by a
specific route of exposure. For exanple, chromumis only carcinogenic by

t he exposure route of fugitive dust inhalation. Consequently, an ICR s
presented only for the exposure to chrom umthrough the inhalation of
fugitive dust. Al COPC that are classified as human carci nogens, or

pr obabl e human carci nogens, have published inhal ati on and oral Sl ope factors
(SF's) with two exceptions:

PCB's and BEHP do not have a published inhalation SF. For purposes of
the BI SRA, the inhalation SF is assuned to be the same as the oral SF

No SF's are published for |ead. Therefore, this contam nant of
interest is not evaluated for its potential contribution to the
subunit total ICR  This may result in an underesti mati on of the ICR
for a subunit.

Al of the toxicity factors in IRIS are based on ingestion and inhal ation.
None of the toxicity factors have been based on dermal contact. Until nore
appropriate dose-response factors are available, the oral SF's are generally
used to eval uate dernmal exposures.

The results of the risk characterization for carcinogenic effects are
presented bel ow by subunit and summari zed in Tables 11 and 12. These risk
esti mates are based on the nmaxi num detected contam nant concentrations. The
1 x 10[-6] risk level is considered to be the point of departure for

determ ning renedi ation goals for alternatives when applicable or rel evant
and appropriate requirements (ARAR s) are not available or not sufficiently
protective.



C. Uncertainty Analysis

A human risk characterizati on exam nes the sources of the contami nant, its
di spersion in the environnent and resulting exposure to humans, and the

t oxi col ogi cal effects of such exposure. The risks, both carcinogenic and
noncar ci nogeni c, presented in this risk assessnent are conditional estinates
given multiple assunptions about exposures, toxicities, and other variables.
Thi s discussion focuses on the uncertainties surrounding the projected risks
and hazards due to uncertainty in these vari abl es.

Uncertainty Associated with the Identification of COPC's. The soil sanpling
conduct ed under the Phase | and Phase Il RI's provides confidence that the
COPC s at the 1100-EM 1 Operable Unit have been identified. Phase |
sanpling confirmed sanpling data fromthe earlier renedial investigation
activities except as noted below. Additional COPC s have been identified
and evaluated in the BlI SRA because of the nore conservative risk-based
screening procedure used (e.g., ICR=1 x 10[-7] and HQ = 0.1), the
availability of newtoxicity information (e.g., regarding beryllium, and
addi ti onal sanpling data and maxi num concentrations (e.g., regarding PCB s).
However, overall results are consistent with the results of the Phase | R
Report.

Uncertainty Associated with the Exposure Assessnment. The exposure
assessment is based on a | arge nunber of assunptions regarding the physica
setting of the 1100-EM 1 Operable Unit, and the exposure conditions of the
receptor popul ation. For the purpose of the BI SRA, a conservative assunption
is made that the COPC s being evaluated are readily accessible for worker
contact via ingestion, inhalation and dernal exposure pathways. Actual site
conditions, however, may substantially linmt or preclude such exposures. In
nost cases, the maxi num concentrations detected are not uniformy
distributed in the soil and nmay be several feet below the surface. For the
purpose of the BRSRA, a conservative assunption is made that the COPC s
bei ng eval uated are readily accessible for receptor contact via ingestion

i nhal ati on, dermal, and garden produce pathways. Actual site conditions,
however, may

substantially Iimt or preclude such exposures. For exanple, residentia
use of the area in the foreseeable future is unlikely.

O her exanpl es include exposure paraneters (i.e., body weight, averagi ng
time, contact rate, exposure frequency, and exposure duration) are generally
conservative default paraneters that represent reasonabl e maxi num val ues as
defined by EPA but may not reflect actual exposure conditions. For exanple,
the soil ingestion exposure pathway uses the assunption that a resident or
worker is present and ingesting dirt fromthe sane site 350 days/year (d/yr)
for 30 years (residential scenario) or 146 d/yr for 20 years (industria
scenario). In addition, the choice of intake paraneters for all exposure
pat hways is governed by the specific | and use evaluated. Any |and use
change that woul d increase exposures by workers or indicate a different
receptor population would result in a need to reevaluate potential risks.

Absorption factors of contam nants from soil have been derived to eval uate
the dernmal absorption pathway. Limted data are avail able on the absorption
of chemicals froma soil matrix. Therefore, the assessnent of risks nmay be
an overestimation or an underestimati on of the actual risk.

Uncertainty Associated with the Toxicity Assessnment. Uncertainty is also
associated with the toxicity values and toxicity information available to
assess potential adverse effects. This uncertainty in the infornmation and
the lack of specific toxicity values for sone COPC s contribute to
uncertainty in the toxicity assessnent.



The RFD s and SF's have nmultiple conservative calculations built into them
that can contribute to overestinmation of actual risk (i.e., factors of 10
for up to four different |evels of uncertainty for RFD's, and the use of a
95- per cent upperbound confidence estimate derived fromthe |inearized

mul ti stage carcinogenic nodel for SF's). For exanple, Table 10 indicates
that an uncertainty factor of 1,000 is used to calculate the RFD s for

chl ordane and tetrachl oroethene. Table 9 shows that, while beryllium BEHP
chl ordane, and PCB' s are eval uated as human carci nogens, the avail able
infornmation indicates that there is inadequate evidence of carcinogenicity

i n hunans. The extrapol ation of data from hi gh-dose animal studies to | ow
dose environnental human exposures nmay overestinmate the risk in the human
popul ati on because of netabolic differences, repair nechanisns, or different
susceptibilities.

Uncertainty in the Toxicity Assessnent. Uncertainty is also present in the
overall toxicity assessnent for several reasons. First, substances have
been eval uated qualitatively when there is a |lack of toxicity val ues.

Second, route specific toxicity values have been extrapolated fromone route
to another (e.g., oral to dermal). Additionally, surrogate values are used
and potential synergistic or antagonistic interactions of substances have
not been eval uated. Conservative assunptions are provi ded regarding the
speci es of the contami nant present. For exanple, all chromumis assunmed to
be hexaval ent chronmi um which i s carcinogenic.

Sone contam nants, such as PCB's, only have toxicity values for carcinogenic
effects (i.e., SF's), but do not have toxicity val ues fornoncarci nogenic
effects (i.e., RFD s). These contam nants are known to produce systemc
toxic effects in addition to cancer. Wthout an RfD, quantitative

eval uation of these other effects is limted. However, the potential to
cause cancer is usually the effect of npbst concern and is usually the effect
that drives risks at nost sites. As indicated, surrogates are used to

eval uate COPC s when nunerical toxicity values are not available. For al
COPC s, the level of confidence that key effects have been evaluated is

hi gh. The uncertainty surroundi ng dermal exposures and absorption from
dermal exposure is another significant source of uncertainty.

SUMVARY OF BASELI NE | NDUSTRI AL SCENARI O RI SK ASSESSVENT

The baseline industrial scenario risk assessnent (BISRA) was conducted
according to HSBRAM Contam nants were determ ned by conparing maxi num
det ected concentrations of paranmeters to the UTL values for that paraneter.
The contani nants of potential concern derived fromthis conparison were
presented in Table 4. The contami nants were evaluated in a two step process
to mnimze statistical analyses and allow health risk based comnparison of
maxi mum val ue concentrati ons and 95-percent upper confidence limt (UCL)
concentrations. Maxi num concentrati ons were used not only for prelimnary
ri sk based screening but also for the initial risk based assessnent
calculations. |If a health risk was indicated using nmaxi mum concentration
then the 95-percent UCL concentration was used to refine quantification of
the health risk.

The maxi mum concentrati ons of contam nants of potential concern detected
wi thin each subunit were evaluated for each subunit. Conservative
assunptions were nade with respect to the contaminants present. For three
subunits, UN-1100-6 (Discolored Soil Site), the Ephermeral Pool, and HRL
soil contaminants that were estimated to have an Increnmental Cancer Risk
(ICR) greater than 1 x 10[-6], based on the naxi mum detected contani nant
concentrations, wereeval uated using a 95-percent UCL concentration

The exposure pathways for the industrial were defined in the HSBRAM These



are conservative default paraneters for a generic industrial worker. The

Bl SRA eval uated only pat hways associated with exposure to soils (i.e., soi

i ngestion, dermal exposure to soil, and fugitive dust inhalation).

Pot enti al exposures associated with groundwater and surface water were not
eval uated in this BlI SRA because neither groundwater nor surface water is

wi thdrawn fromthe 1100 Area. Potable water is provided by the city of

Ri chl and. The air inhalation pathway assumes exposure to w ndbl own

contam nants in dust directly fromeach subunit. The EPA Fugitive Dust Mdde
(FDM was used to estimate concentrations of airborne particulates at each
site based on conservative estimation of soil and climatic conditions.
Chrom um present in the soil at HRL was the only contam nant that may be
associated with risks greater than 1 x 10[6]. However, all chrom um was
assuned to be hexaval ent chromiumwhich is a conservative assunption and
unlikely to be representative of the true val ence states present. Hexaval ent
chrom um under aerobic conditions is reduced to trivalent chromium an
essential nutrient. Adverse effects have not been associated with the
trivalent chrom um form

Eval uati on of the potential contam nants of concern using the nmaxi nrum and
95-percent UCL's identified the contam nants of concern for the individua
subunits in the 1100-EM 1. Contami nants of concern for individual subunits
as determ ned in the BISRA are:

UN- 1100-6 (Discolored Soil Site) - BEHP
Epheneral Pool - PCB's
HRL - Chromium- PCB's

A summary of the industrial scenario risk assessnment based on the 95-percent
UCL for UN-1100-6 (Discolored Soil Site), Epheneral Pool, and HRL was
presented in Table 11. The risk assessnents for the Battery Acid Pit (1100-
1),the Paint and Solvent Pit (1100-2), the Antifreeze and Degreaser Pit
(1100-3), and the Antifreeze Tank Site (1100-4) denonstrated that the Hazard
Indices were all less than 1, and the incremental cancer risks were all |ess
than 1 x 10[-6].

Chromumwas identified as a contam nant of concern at HRL due to the
fugitive dust exposure pathway. This determ nation was nade using naxi mum
and 95-percent UCL soil chrom um concentrations taken at depths fromO to
4.6 m(0-15 ft) in selected boreholes and exploratory trenches. Using these
values in risk based screening within the risk assessnent is appropriate.
However, renedial actions to protect the anbient air quality from

contam nated fugitive dust mgration should specifically apply to surface
soils. Upon reevaluating sanple analyses fromchroniumin only the top 0.6
m(2 ft) of HRL, a nean concentration for chromumin soils of 9.06 ng/kg
with a 95-percent UCL of 9.76 ng/kg was cal cul ated. The Phase | Rl reported
chrom umin background soils with a nean concentration of 9.19 ng/kg and a
95-percent UTL of 12.9 ng/kg providi ng evidence that chrom um concentrations
in the HRL surface soils are typical of the site. Using the 95-percent UCL
of 9.76 ng/kg to recal culate the increnental cancer risk of fugitive dust
fromthe HRL gives a risk of 2 x 10[7] under the industrial scenario.
Therefore, chrom umwas determ ned not to be a contanmi nant of concern and
was not considered further.

SUMVARY OF BASELI NE RESI DENTI AL SCENARI O RI SK ASSESSMENT

The BRSRA was conducted to address uncertainty associated with future |and
use at the site

Eval uati on of the potential contam nants of concern using the nmaxi nrum and
95-percent UCL identified the contam nants of concern for the individua
subunits in the 1100-EM 1. Contami nants of concern for individual subunits



as determned in the BRSRA are:

UN- 1100-6 (Discolored Soil Site) - BEHP, Chlordane
Ephereral Pool - Chlordane, PCB's
HRL - Nitrate, PCB's, TCE

A summary of the residential scenario risk assessnent based on the 95-
percent UCL for UN-1100-6 (Discolored Soil Site), Epheneral Pool, and HRL
was presented in Table 12. The risk assessnents for the Battery Acid Pit
(11001), the Paint and Solvent Pit (1100-2), the Antifreeze and Degreaser
Pit (11003), and the Antifreeze Tank Site (1100-4) denonstrated that the
Hazard Indices were all less than 1, and the incremental cancer risks were
all less than 1 x 10[-6].

SUMVARY OF ECOLOG CAL RI SK ASSESSMENT FOR THE 1100-EM- 1 OPERABLE UNI'T

The objective of the Ecol ogical Ri sk Assessnent is to provide an eval uation
of the site specific ecological risks. This Ecological Ri sk Assessnent

i ncludes a problemdefinition, analysis, and risk characterization. G ven
the uncertainty in information available, it was not practical to perform
risk calculations for this evaluation. Ecological risk was estimted by
conpari ng exposure to the contam nant toxicity.

Usi ng highly conservative assunptions and nodel s, no uptake rates for the
long-billed curlew or the Swai nson's hawk exceeded toxicity val ues.

Contam nants with uptake rates that were closest to toxicity values were
zinc for the hawk and BEHP for the long-billed curlew, which were
approximately 10 and 20 tinmes |less than toxicity values, respectively.
Therefore, it is unlikely that contami nants of potential concern at 1100- EM
1 woul d have an inmpact on these birds that was distinguishable from
background conditions. Even though there are significant uncertainties in
this assessnent, there has been little evidence of ecol ogi cal danage at the
site.

Probl em Definition. The problemdefinition involved identifying ecosystens
potentially at risk, the stressor characteristics, ecological effects, and
the selection of assessnment and neasurenment endpoints. Potentiallysensitive
habitats chosen for the 1100-EM 1 site include habitats known to be
frequented by designated or proposed, endangered or threatened species. In
determ ni ng ecosystens potentially at risk at 1100 EM1, only terrestria
organi sns were consi dered.

The dom nant plant species within the 1100 Area are sagebrushbitterbrush and
cheatgrass. The sandwort is designated a nonitor species. O the birds
that may inhabit the 1100 Area, the peregrine falcon and ferrugi nous hawk
are endangered and threatened, respectively. The Swai nson's hawk, gol den
eagle, and prairie falcon are candi date species and the long-billed curlew
is a nonitored species. No threatened or endangered species of mamal s,
reptiles, or insects are known to inhabit the 1100 Area. However, the
grasshopper nouse and sagebrush vole are nonitored, and the pocket gopher
and striped whi psnake are candi date speci es.

No toxi col ogi cal studies were perforned on species inhabiting 1100EM 1 for
the Phase | or Phase Il RI. The toxicological effects on species exposed to
the COPC are assuned to be those addressed in the derivation of paraneters
such as the No bserved Adverse Effect Level (NOAEL). These paraneters are
used in the analysis and characterization sections.

Phase | field observations of the ecol ogy of 1100-EM 1 showed that there was
no evidence of adverse inpacts fromthe COPC to the flora and fauna
i nhabiting any of the subunits, except for the UN-1100-6 (D scol ored Soi



Site). Except for a single clunp of grass, there is no vegetation growing in
t he depression of the UN-1100-6 subunit (Discolored Soil Site). The only
evi dence of ecol ogi cal danage at the operable unit is this apparent |ack of
vegetative growh at this subunit.

Assessnent endpoints are the properties of habitats of potential concern
that are used to assess the state of an ecosystem These endpoi nts"nmust be
of ecol ogi cal inportance and of direct managenent rel evance...." \Wen

sel ecting assessnment endpoints, it is preferable to chose specific cases
(such as reduced popul ation size). However, with the lack of data regarding
the effects of contam nants at the site on organisnms known to inhabit the
site, this was not possible. Therefore, adverse effects that generate the

t oxi col ogi cal paranmeters (NOAEL, etc.) on inportant species (i.e., the
ferrugi nous hawk and peregrine fal con) were considered assessnent endpoints.
It would be preferable to use effects on these speci es as neasurenent

endpoi nts, but data for the anal og species (Swai nson's hawk and | ong-bill ed
curlew) were nore readily avail abl e.

Anal ysis. The anal ysis involved perform ng an exposure and toxicity
assessment. This involved first identifying the exposure pathways and
secondly, calculating intake rates for the receptor popul ation (Swai nson's
hawk and | ongbilled curlew).

COPC upt ake cal cul ations for the Swainson's hawk and | ong-billed curlew were
perfornmed according to Ri sk Assessnent Gui dance for Superfund. Table 13
lists maxi mum cont ani nant concentrations and plant and small manmmal upt ake
factors used in uptake calculations. Simlarly, the results of the uptake
calculations are reported in Table 14. Appropriate paraneters were not

al ways avail able, so conservative estinmations, taken from previously
conduct ed studi es, were made whenever necessary. Intake rates for the
anal og species (Swainson's hawk and long-billed curlew) were conpared to

t oxi col ogi cal values in Table 15. Values for birds were used whenever
possi bl e.

Ri sk Characterization. Gven the uncertainty in information available, it
was not practical to performrisk calculations for this evaluation

Ecol ogi cal risk was estinmated by comparing exposure to the contam nant
toxicity.

None of the uptake rates in Table 13 exceed the toxicologic values in Table
15. For the Swainson's hawk, uptake rates for zinc, BEHP

bet aHexachl orocycl ohexane ( -HCH), 1,1, 1--trichloro-2, 2-bis(p-

chl or ophenyl ) et hane (DDT), and PCB were between 10 and 80 tines |ower than
the corresponding toxicity value. Uptake rates for copper, thallium and
chl ordane were between 2,000 and 20,000 tines |ower, and the renmining

upt ake rates were nore than 300,000 tinmes below toxicity values. For the
long-billed curlew, arsenic, barium

ni ckel , vanadi um zinc, and BEHP had uptake rates 20 to 100 tines | ess than
toxicity values. The other contam nants were nore than 100 tines |ess than
toxicity val ues.

Uncertainty Analysis. There were many sources of uncertainty in the
exposure assessnent and risk characterization for the ecol ogi cal eval uation
of 1100-EM 1. Al information regarding the presence and behavi or of species
at the site, the exposure to contaminants, and toxicity of contam nants was
estimated and extrapolated frominformati on available from previ ous studies.
Limted ecol ogical data were taken fromthe site, therefore, the nost
conservative and sinple nodels were used to determ ne the ecol ogi cal inpact.
Thus, the exposure assessnent represents the worst case scenario and the
conparison of toxicity to exposure was highly conservati ve.



Qualitative Ri sk Assessnent for 1100-EM 2, 1100-EM 3 and 1100-1U-1

A qualitative evaluation of overall potential risk fromthe 1100EM 2,
1100-EM 3, and 1100-1U-1 operable units was nade by conpari ng possible waste
site contaminant levels with existing State and Federal healthbased

gui delines. The identification of potential waste types for the 1100- EM 2,
1100-EM 3, and 1100-1U-1 Operable Units is based upon historical information
about typical chemcals and naterials that were used at the sites collected
fromthe WDS, previous site investigations, and site reconnai ssance
activities. The COPC s for each operable unit and a conparison to risk-based
cleanup levels is presented bel ow.

1100-EM 2 Area

The potential contam nants of concern for the 1100-EM 2 Area are chl ordane;
1,1,1-trichl oroethane (TCA) (700 Area UST waste sol vent tank); and
pol ychl ori nated bi phenyls (PCB's) (1100 Area bus shop), see Table 16.

1100-EM 3 Area

In the 1100-EM 3 Area, the potential contam nants include nitrates (1234
storage yard), |lead (3000 Area Jones Yard HWBA), carbon tetrachloride
(CA[4]) (1262 solvent tanks), and PCB' s (1262 transformer pad), see Table
17.

1100-1U-1 Area (NIKE Mssile Site)

Studies of NIKE missile sites for DOE by I T Corporation reveal ed that

rel eases fall into four general categories: incidental, accidental
intentional, and unanticipated. |Incidental releases consisted of mnor

rel ease acconpanying normal site operations. Accidental releases occurred
due to fuel spillage while filling UST's, and | eakage of hydraulic fluid
frommssiles, |launchers, and elevators. Intentional releases involved the
dunpi ng of unsymmetrical dinmethyl hydrazi ne (UDVH), waste solvents, and oils.
Unantici pated rel eases fromtransforners containing PCB' s resulted from
vandal i sm or negligence, and asbestos rel eased during the denolition of

bui I di ngs.

Typi cal chem cals used at NIKE sites include aniline, petroleumdistillates,
chlorinated sol vents such as CC[4], trichloroethene, trichloroethane, and
tetrachl oroet hene, al cohols, inhibited red fumng nitric acid, UDWVH,
phosphoric acid, alodine powder, chrom um oxi des, acetone, paints containing
chrom um and | ead, tricresyl phosphate, ethylene glycol, pesticides,
herbi ci des, PCB's (transfornmer oil), and hydraulic fluid (see Table 18).

In place of quantitative human health and ecol ogi cal risk assessnments, a
qualitative evaluation was made by presenting federal and state risk-based
cl eanup goal s and advi sories for known or potential contam nants. Table 19
presents a baseline cleanup levels for protection of hunan health. These
values will be used to establish cleanup goals for these operable units.

V1. REMEDI AL ACTI ON OBJECTI VES

Renedi al Action Objectives (RAO s) are site specific goals that define the
extent of cleanup necessary to achieve the specified |l evel of renediation at
the site. The RAOs include prelimnary renediati on goals derived from
ARAR s, the points of conpliance, and the restoration tinmefranme for the
renedi al action. These goals are fornulated to neet the overall goal of
CERCLA, which is to provide protection to overall human health and the

envi ronnent .



Contam nants of potential concern were identified based on a statistical and
ri sk-based screening process in site-affected nmedia. The potential for
adverse effects to human health and the environnment were initially
identified in the Phase | Rl report, and were further evaluated in the BI SRA
and the BRSRA. Findings of these assessnments are summarized in the previous
section. There are no contaminants that pose risks to ecol ogical receptors.

Land Use. A key conponent in the identification of RAOs is the

determ nation of current and potential future |and use at the site. The
current use and long range planning by the city, county, and Hanford Site
pl anners show the 1100-EM 1, EM2 and EM 3 areas as |light industrial. The
1100-1U-1 is entirely within the Arid Lands Ecol ogi cal (ALE) Reserve. Area
pl anners expect that the current |land use patterns will remain unchanged as
long as the Hanford Site exists. |If control of the site is relinquished by
the Governnent, land use in the vicinity of the 1100 Area woul d be expected
to remai n unchanged due to the presence of established commercial and
industrial facilities that could be readily utilized by the private sector
The ALE is expected to remain a wildlife nmanagenent area for the foreseeabl e
future. These long range |and use plans are not predictors of long-term

| and use (beyond 20 to 30 years) and should not be used as predictors of

| and use beyond reasonabl e | engths of tinme, nor for |and use changes
resulting fromlonger termevents.

The Hanford Future Site Users Wrking Goup (the Wrking Group) was convened
in April of 1992 to devel op reconmendati ons concerning the potential use of

| ands after cleanup. These recommendations are to be used as input into the
Hanf ord Renedi al Actions Environnmental |npact Statement (HRA-EIS) which is
not expected to be published until 1995 or later. The Wrking G oup issued
their report in Decenber 1992 and proposed that the cleanup options at the
1100 Area be based on eventual unrestricted |and use.

Factors that were considered in conjunction with the Wrking G oup proposals
include: (1) that contam nated sites which would exist indefinitely (beyond
any reasonable tine for assured institutional control) would be cleaned up
for standards of unrestricted use where practicable, and (2) that
institutional controls (such as |and and groundwater restrictions) be

i mpl enented for sites associated with low risks where it can be shown that

t he contani nant woul d degrade or attenuate within a reasonabl e period of
time or, for sites where contanminants would remain in place above
unrestricted use cleanup goals, where it can be shown that neeting the nore
stringent cleanup goal is not practicable. For this the 1100 Area, a
reasonabl e period of tine was identified by the Working Group as "as soon as
possi ble (by 2018)". This time frame coincides with the TPA date for

conpl etion of cleanup actions. This tine frame al so approxi mates the upper
limt of reliability on |Iong range | and use plans which have been used by
DOE to determine the near-termsite use.

Chemi cal s and Media of Concern. Risks fromsoil and groundwater

contam nants of concern were identified at |evels that exceed the EPA risk
t hreshol d and nay, therefore, pose a potential threat to hunan health. The
NCP requires that the overall increnmental cancer risk (ICR) at a site not
exceed the range of 1 x 10[-6] to 1 x 10[-4]. The State of Washington's
Model Toxics Control Act (MICA) is nore stringent and requires that this
risk not exceed 1 x 10[-6] to 1 x 10[-5]. For systenic toxicants or
noncar ci nogeni ¢ contam nants, acceptable exposure |evels shall represent

| evel s to which the human popul ati on may be exposed wi t hout adverse effect
during a lifetinme or part of a lifetime. This is represented by a hazard
quotient (HQ. For sites in the state of Washington where the cunul ative
carcinogenic site risk to an individual based on reasonabl e maxi mum exposure
for both current and future land use is less than 1 x 10[-5], and the



noncarci nogenic HQ is less than 1, action generally is not warranted unl ess
there are adverse environmental inpacts. However, if MCL's or nonzero
MCLG s are exceeded, action generally is warranted. Ri sks associated with
1100 Area contanminants are summarized in Tabl e 20.

Fri abl e asbestos was found to be dispersed throughout HRL. The risk
assessnent did not evaluate the risks associated with this contan nant
because there are no published reference doses or carcinogenic potency
factors for asbestos. However, rel eases of friable asbestos in fugitive dust
does pose health risks to onsite workers.

The Phase Il Rl has confirmed the presence of groundwater contam nants at
the site. These contaninants do not present any risk to human heal th under
the current and future industrial |and use scenarios for the site because:
(1) downgradi ent users are supplied by Richland' s water distribution system
and (2) the Phase | and Il Rl determned that the North Richland well field
is not inpacted by the HRL contami nant plume and is not at risk. The
uncontrolled I and use future uncertainty assessnent using residentia
exposure indicates a higher risk than the industrial scenario. However,
that risk (3 x 10[-5]) is within the acceptable risk range established by
the NCP but is higher than that prescribed by MICA

TCE in groundwater was cal culated to have an ICR of 3 x 10[-5] for the
uncertainty risk assessnent. GCenerally, where groundwater is a potentia
source of drinking water, clean up requirenments are set at |evels which
reduce the ICRto 1 x 10[-6] or to MCL's. Because of the uncertain use of
the aquifer as a potential source of drinking water in the |ong-term future,
TCE was identified as a contam nant of concern. The hazard quotient (HQ
associated with nitrate in the groundwater for the uncertainty risk
assessment was calculated to be 0.8. Typically, a contam nant of concern has
a HQ of 1 or greater. However, nitrate is present at |evels above MCL's
making it a contam nant of concern to be nonitored.

Soil RAOs. RAO s have been identified for the contani nated near surface
and subsurface soils at the Discolored Soil Site, the Epheneral Pool, and
HRL based on detected concentrati ons of chemicals of concern exceedi ng

ARAR s. Because there were no risks fromthe Battery Acid Pit (1100-1), the
Pai nt and Solvent Pit (1100-2), the Antifreeze and Degreaser Pit (1100-3),
and the Antifreeze Tank Site (1100-4), no action is necessary. Al RAOSs
shall mnimze exposure to contam nated soils during renediation. These
specific operable unit RAO s are:

Di scolored Soil Site (UN-1100-6)

a. Prevent the ingestion of and dermal contact with soils having BEHP
concentrations greater than the MICA B cl eanup | evel of 71 ny/kg.

b. For renedial actions that |eave any contam nant in place above MICA B
| evel s, provide adequate institutional controls to nonitor the site after
renedi ation and to prevent potential future receptor exposure to
cont am nant s.

Epheneral Poo

a. Prevent the ingestion of and dermal contact with soils having PCB
concentrations greater than the MICA A cl eanup | evel of 1 ng/kg.

b. For renedial actions that |eave any contam nant in place above MICA A
| evel s, provide adequate institutional controls to nonitor the site after
renedi ation and to prevent potential future receptor exposure to
cont am nant s.



Horn Rapi ds Landfil

a. Prevent soil ingestion of and dermal contact with soils having PCB s at
concentrations greater than the MICA C cl eanup | evel of 5.2 ng/kg.

b. Prevent inhalation of fugitive dust fromsoils that may contai n asbestos
fibers.

c. For remedial actions that |eave any contam nant in place above MICA C
| evel s, provide adequate institutional controls to nonitor the site after
renedi ation and to prevent future receptor exposure to contani nants.

Groundwater RAO s. For the contani nated groundwater, the follow ng RAO s
based on chemi cal -specific ARAR s are identified.

a. Attain the SDWA MCL of 5 ug/l for TCE at the designated point of
conpliance. The point of conpliance is to be defined by EPA and Ecol ogy.
Moni toring for conpliance will be perfornmed at the defined point.

b. Protect environnental receptors in surface waters by reducing
groundwat er contam nant concentrations in the plume to levels that are safe
forbi ol ogi cal and human receptors that may be affected at the groundwater

di scharge point to the Colunbia River.

Resi dual Ri sks Post-Achi evenent of RAOs. Residual risks after neeting

RAO s were cal cul ated based on the uncertain residential |and use scenario
for soils at the Discolored Soil Site and the Epheneral Pool, and the

i ndustrial |and use scenario for soils at the HRL. The uncertain
residential |and use scenario was used to determne residual risks for
groundwat er. These risks are presented in Tables 21 and 22. Site risks
fromcontami nated soils are reduced from2 x 10[-3] to 2 x 10[-6], 1 x 10[-
3] to 3 x 10[-5], and 7 x 10[-5] to 8 x 10[-6], for 99.9, 97, and 88-percent
reductions in incremental cancer risk at the Discolored Soil Site, the
Ephereral Pool, and HRL, respectively. G oundwater residual risks were
cal cul ated using the uncertain residential scenario. For nitrates,
renmedi ati on to the RAO gives a hazard quotient of 0.17 conpared to a 95-
percent UCL based hazard quotient of 0.8. For TCE, the total increnenta
cancer risk due to inhalation and ingestion is reduced from3 x 10[-5] based
on the 95-percent UCL to 2 x 10[-6] for a 93-percent reduction in risk.

Potential risks to hunman health and the environnent associated with renedia
activities at the site also need to be addressed. Specifically, due to the
presence of asbestos in HRL soils, fugitive dust nmay poses a health threat
to remedi al workers. At the HRL and other sites, renmedial activities nust

i ncl ude the suppression of fugitive dust.

Renedi ation Tinmefrane. Soil and groundwater renediation will generally be
acconplished in timefranes that are appropriate for the risks associated
with the site. Soil sites are expected to be renediated within 12 to 18
nonths of the inplenentation of renedial actions. Goundwater is expected
to achieve the MCL of 5 ppb for TCE by the year 2018.

VI11. DESCRI PTI ON OF ALTERNATI VES

A. Soil Alternatives

1. Discolored Soil Site

Alternative DSS-0: No Action. Evaluation of this alternative is required
under CERCLA; it serves as a reference agai nst which other alternatives can



be conpared. Under this alternative, no action would be taken to renove,
treat, or contain contam nation at this site and no institutional controls
woul d be established to prevent exposure. There is no cost associated with
this alternative.

Alternative DSS-1: Onsite Biorenediation. A diked treatnent area
approxinmately 30.5 mby 36.6 m (100 ft by 120 ft) would be constructed
onsite and lined with an inpervious geonmenbrane. The soils contani nated

wi th BEHP above 71 ng/kg, estimated to be a maxi mnum of 340 ni 3] (440 yd[3]),
woul d be excavated and placed into the treatment area. A sprinkler system
woul d deliver a nmixture of water, nutrients, and m croorgani sns,
specifically cultured for their ability to degrade BEHP, to the soils
approxinmately twice a week. The soils would be tilled after each
application of this nmixture to provide additional mxing and aeration
Excess water woul d be collected and recycled. A bioreactor would be
required onsite to culture the mcroorganisnms. |t was assuned that

bi or enedi ati on woul d be conducted for 36 weeks a year with a suspensi on of
operations during the colder winter nonths, which inhibit bacterial growh
and respiration. The entire remedi ati on process was assunmed to take 2
years. After renediation, the soils would be placed at the Discol ored Soi
Site and the area woul d be regraded and covered with 15 cm (6 in) of
topsoil. The total estimated present worth cost for this alternative is
$997, 000 (includes capital and O&M costs).

Alternative DSS-2: Onsite Incineration. Onsite incineration wouldbe
acconpl i shed by using a snmall nobile incinerator capable of processing
approxinately 4.5 nmetric tons (5-tons) of contaminated soil per day. There
woul d be approxinately 770 nmetric tons (840 tons) of soils contamnated with
BEHP to be processed. Conmbustion off gases would be treated to neet air
qual ity standards for em ssions through use of a secondary conbustion
chanmber and wet scrubbers. Ashes would be quenched with water and the
guench water would be recirculated. After incineration, the treated soi
woul d be placed back at the operable subunit and the area woul d be regraded
and covered with 15 cm (6 in) of clean topsoil. Materials would be
excavat ed using standard equi pnent for earthwork. Confirmatory testing
woul d be conducted to ensure that all contam nated soils above cl eanup

| evel s are renoved. A 30.5-m (100-ft) graded square pad woul d be required
to house the incinerator. The total estinmated present worth cost for this
alternative is $1, 491,000 (includes capital and O&M costs). *** Alternative
DSS-3: Ofsite Incineration. Approximately 770 netric tons (840 tons) of
soils contam nated with BEHP woul d be excavated and shipped to an offsite
incinerator. DOT-licensed hazardous waste haul ers would carry the

contam nated soils in bulk truck loads to a RCRA licensed facility. After

i ncineration, the ash would be disposed of in this facility's ash di sposa
landfill. Post action sanpling and anal yses of remmining subunit soils
woul d be required to confirmthe |level of cleanup. After conpletion of the
action, the site would be regraded and covered with 15 cm (6 in) of clean
randomfill. The total estinated present worth cost for this alternative is
$2,131,000 (capital only, O&M costs are negligible).

2. Epheneral Pool Soi

Alternative EPS-0: No Action. Evaluation of this alternative is required
under CERCLA; it serves as a reference against which other alternativescan
be conpared. Under this alternative, no action would be taken to renove,
treat, or contain contam nation at this site and no institutional controls
woul d be established to prevent exposure. There is no cost associated with
this alternative.

Alternative EPS-1: O fsite Disposal. Approximately 250 nf3] (340 yd[3]) of
soi|l contaminated with PCB's above 1 ng/kg woul d be renoved and di sposed of.



Front end | oaders woul d be used for excavation and hauling woul d be by
Depart nent of Transportation (DOT) approved hazardous waste haul ers. The
contami nated material would be hauled in bulk. Material would be renmoved in
phases with confirmatory testing conducted between each phase to verify that
RAO s are net. At the conpletion of the action, the site would be regraded
and covered with 15 cm (6 in) of clean randomfill material. The tota
estimated present worth cost for this alternative is $356,000 (capital only,
Q&M costs are negligible).

Alternative EPS-2: Onsite Incineration. Onsite incineration would be
acconpl i shed by using a snmall nobile incinerator capable of processing
approxinately 4.5 nmetric tons (5-tons) of contaminated soil per day. There
woul d be approxinately 450 nmetric tons (490 tons) of soils contamnated with
PCB's above 1 ng/kg to be processed. Conbustion off gases would be treated
to neet air quality standards for enissions through use of a secondary
conbusti on chanmber and wet scrubbers. Ashes would be quenched with water
and the quench water would be recirculated. After incineration, the treated
soil would be placed back at the operable subunit and the area woul d be
regraded and covered with 15 cm (6 in) of clean topsoil. Materials would be
excavat ed using standard equi pnent for earthwork. Confirmatory testing
woul d be conducted to ensure that all contam nated soils above cl eanup

| evel s are renoved. A 30.5-m (100-ft) graded square pad woul d be required
to house the incinerator. Thetotal estinated present worth cost for this
alternative is $1, 391,000 (includes capital and O&M costs).

Alternative EPS-3: O fsite Incineration. Approxinmately 450 netric tons
(490 tons) of soils contaminated with PCB's woul d be excavated and shi pped
to an offsite incinerator. DOT-licensed hazardous waste haul ers would carry
the contaninated soils in bulk truck loads to a RCRA |icensed facility.
After incineration, the ash would be disposed of in this facility's ash

di sposal landfill. Confirmatory sanpling and anal yses of renmining soils
woul d be required to confirmthe level of cleanup. After conpletion of the
action, the site would be regraded and covered with 15 cm (6 in) of clean
randomfill. The total estinated present worth cost for this alternative is
$1, 214,000 (capital only, O&M costs are negligible).

3. Horn Rapids Landfil

Al ternative HRL-0: No Action. Evaluation of this alternative is required
under CERCLA; it serves as a reference agai nst which other alternatives can
be conpared. Under this alternative, no action would be taken to renove,
treat, or contain contam nation at this site and no institutional controls
woul d be established to prevent exposure. There is no cost associated with
this alternative.

Alternative HRL-1: Asbestos Cap. The first part of this alternative is
renoval and off-site disposal at a TSCA-permitted landfill of the area of
soil known to be contaninated with PCB's above the MICA C | evel of 5 ng/kg
(approximately 226 n{3]). Next, the asbestos cap woul d be constructed by

pl acing 37,100 n{3] (48,500 yd[3]) of clean randomfill material over the
10.1 hectare (25 acre) site which is the area actively used as the landfill.
Forty-five cm (18 in) of randomfill material would be placed uniformy over
the site follow ng existing contours; no effort would be nade to direct
surface runoff off ofthe cap area. Placenent of the first 15 cm (6 in) |ayer
of this material would require the use of special construction practices to
l[imt the exposure of renedial workers to fugitive dust. An additional 15
cm (6 in) topsoil layer would then be placed and seeded to dryl and grasses.
Total cap thickness would be 60 cm (2 ft). A notice will be placed on the
deed to this property that identifies this as an asbestos-containing
landfill. The total estimated present worth cost of this alternative is
$2,634,000 (Capital $2,011,000 and O&M $41,000 for 30 years, discounted at



5% . The cost for renoval and off-site disposal of the PCB-conatam nated
soil is $205, 000.

Al ternative HRL-2: Minicipal Landfill Cap. The first part of this
alternative is renpval and off-site disposal at a TSCA-permitted | andfill of
the area of soil known to be contaminated with PCB' s above 5 ng/kg

(approxi mately 226 n{3]). Next, the nunicipal landfill cap would be
installed, consisting of a mninumof 15 cm (6 in) of topsoil over a
geonenbrane. The cap woul d be placed over the 10.1 hectare (25 acre) area,

which is the extent of the actively used landfill. The cap woul d be desi gned
to have a mninum 2-percent drainage slope to facilitate surface runoff.
Because of the width of the landfill, intermedi ate drai nage swal es woul d be

used to intercept this runoff. At these swales, perforated pipe would be
used for surface drainage collection and the intercepted runoff would be
carried past the extent of the cap into a drain field where it would be
all owed to percolate through the vadose zone. The construction of the cap
woul d require approximately 86,500 n{3] (113,000 yd[3]) of randomfil
material to be used in preparing an adequately sl oped subgrade. A

geonenbr ane beddi ng | ayer would be placed on top of the randomfill. Next,
87,900 n{2] (105,000 yd[3]) of geonenbrane woul d be placed and covered with
15 cm (6 in) of topsoil. The capped area woul d be reseeded to establish a

vegetative cover and 1.83 km (6000 ft) of perinmeter fence would
beconstructed to restrict access to the site. Appropriate warning signs
woul d be posted to informthe public that the area is a past landfill site
that contains asbestos material. The total estinated present worth cost of
this alternative is $6,608,000 (Capital $5,445,000 and O&M $41, 000 for 30
years, discounted at 5% . The cost for renoval and off-site disposal of the
PCB- conat anmi nated soil is $205, 000.

4, EM2, EM3, AND IU 1 Soil and Debris

Alternative OSS-0: No Action. Evaluation of this alternative is required
under CERCLA; it serves as a reference agai nst which other alternatives can
be conpared. Under this alternative, no action would be taken to renove,
treat, or contain contam nation at these sites and no institutional controls
woul d be established to prevent exposure. There is no cost associated with
this alternative.

Alternative OSS-1: O fsite Disposal. Under this alternative, underground
storage tanks, pipes, sunps, and cisterns would be excavated, along with
visibly stained or contanminated soils. Field sanmpling would be conducted
during excavation to ensure that all contaminated soils are renoved. Al
excavated materials would be stored onsite until they are transported and
di sposed of in accordance with applicable State and Federal requirenents.
Al'l excavated areas woul d be back-filled with clean fill and revegetated to
mat ch surroundi ng topography. The estinmated volune to be disposed is
approxi nately 6000 yd[3]. The estinmated cost of this alternative is

$4, 455, 000.

Alternative OSS-2: Onsite Incineration. Under this alternative

under ground storage tanks, pipes, sunps, and cisterns woul d be excavated,
along with visibly stained or contam nated soils. Field sanpling would be
conducted during excavation to ensure that all contami nated soils are
renoved. All excavated materials would be stored onsite until they are

di sposed of offsiteor incinerated. Onsite incineration would be linmted to
contam nated soils, sedinents, and snall debris. Larger itens such as
tanks, piping, and demolition debris would be disposed of offsite. The

i ncinerator residuals would be placed back into the excavated areas and
covered with clean fill. Al excavated areas woul d be back-filled with
clean fill and revegetated to match surroundi ng topography. The estinated
cost of this alternative is $7,974, 000.



B. G oundwater Alternatives

Alternative GM0: No Action. Evaluation of this alternative is required
under CERCLA; it serves as a reference agai nst which other alternatives can
be conpared. Under this alternative, no action would be taken to treat or
contai n contam nated groundwater and no institutional controls would be
established to prevent exposure. There is no cost associated with this
alternative

Alternative GM1: Natural Attenuation, Mnitor, Evaluate Need for Further
Action. Under this alternative, the groundwater contam nation would be
allowed to naturally attenuate. G oundwater nonitoring and nodelling have
i ndicated that the TCE plune is expected to attenuate to |evels bel ow MCL's
by the year 2017. Restrictions on the drilling of supply wells would be
enforced during this period. Under this alternative, additional wells would
be installed and regularly nonitored al ong George Washi ngton Way as a point
of conmpliance. |In the event that TCE concentrations exceed MCL's at the
wel | sites, active groundwater renedi ation such as extraction and treatnment
woul d be evaluated. The total estinated present worth cost for this
alternative is $1, 059, 000 (capital-$685,000; O&M $24, 300 di scounted at 5%
for 30 years).

Alternative GM2A: Extraction and Treatnent. TCE would be removed from
cont am nat ed groundwat er by punpi ng groundwat er through an air stripper

Air emssions fromthis process would contain |low | evels of TCE that are not
expected to require additional treatnent. The treatnment system would
operate at 100 gallons per mnute (gpm. TCE levels in groundwater would be
expected to reach MCL's by the year 2012. The total estimted present worth
cost for this alternative is $5,111,000 (capital-$1,536,000; O&M $256, 300

di scounted at 5% for 17 years).

Alternative GM3A: Extraction and Treatnment. This is the sane treatnent
process as GW2A. However, this systemwould operate at 300 gpom TCE |evels
i n groundwat er woul d be expected to reach MCL's by the year 2008. The tota
estimated present worth cost for this alternative is $8, 989,000 (capital-
$3, 557, 000; O&M $505, 000 di scounted at 5% for 13 years).

Alternative GM2B: Extraction and Treatnent. Extracted groundwater woul d
be treated for TCE renobval by a systemconsisting of a nultinedia filter and
an ultraviolet radiati on/chenical oxidation treatnment unit using ozone and
hydr ogen peroxide to destroy TCE. In this process, TCE is chemcally
destroyed and converted to carbon di oxi de and water. The process would
operate at 100 gpm and TCE |l evels in groundwater woul d be expected to reach
MCL's by the year 2012. The total estimated present worth cost for this
alternative is $5,714,000 (capital-$2,072,000; O&M $262,000 di scounted at 5%
for 17 years).

Alternative GM3B: Extraction and Treatnment. This is the sane treatnent
process as GW2B. However, this systemwould operate at 300 gpom TCE | evels
i n groundwat er woul d be expected to reach MCL's by the year 2008. The tota
estimated present worth cost for this alternative is $9, 970,000 (capital-
$4, 228, 000; O&M $538, 000 di scounted at 5% for 13 years).

I X.  SUMVARY OF COVPARATI VE ANALYSI S OF ALTERNATI VES

This section sunmarizes the relative perfornance of each of the alternatives
with respect to the nine criteria identified in the NCP. These criteria
fall into three categories: The first two (Overall Protection of Human

Heal th and the Environnment and Conpliance with ARAR s) are consi dered
threshold criteria and nust be nmet. The next five are considered bal anci ng



criteria and are used to conpare technical and cost aspects of alternatives.
The final two criteria (State and Community Acceptance) are consi dered

nodi fying criteria. Mddifications to renedial actions may be nade based upon
state and local conments and concerns. These were evaluated after al

public coments were received.

A. Threshold Criteria
1. Overall Protection of Human Health and t he Environnent

Overall Protection of Human Health and the Environnent addresses whether or
not a remedy provi des adequate protection and descri bes how ri sks posed

t hrough each pathway are elim nated, reduced, or controlled through
treatment, engineering controls, or institutional controls.

Al of the alternatives, except the no action alternatives (DSS-0, EPS-0,
HRL-0, OSS-0, and GW0) would provide sone protection of human heal th and
the environnent. DSS-3 is protective because it renoves and treats the
contami nated soils at the Discolored Soil Site. Aternative EPS-1 is
protective because it renpoves and properly disposes of the contam nated
soils at the Epheneral Pool. Exposure to asbestos (the principal threat) at
the Landfill would be prevented by providing an asbestos-landfill cap
(Alternative HRL-1) to contain the soils by preventing w ndbl own dust.

Al ternative GM1 prevents exposure to contani nated groundwater while the
contam nation attenuates to levels that do not pose undue ri sks.

Al ternative DSS-1 woul d reduce the | evels of BEHP, but it nay not be

conpl etely successful because the technology is unproven beyond

| aboratoryscal e tests. Alternative DSS-2, EPS-2, and EPS-3 would be fully
protective of human health and the environnment because these alternatives
woul d destroy the contaminants at the sites. Alternative HRL-2 would al so
prevent exposure to asbestos. Groundwater Alternatives GW2A, GM2B, GW 3A,
and GW 3B woul d beprotective by preventing exposure and would al so utilize
groundwat er extraction and treatment for sone acceleration of cleanup

Al ternatives OSS-1 and OSS-2 woul d nmeet the renedi al action objectives. For
Al ternative OSS-1, protection of human health woul d be provided by reducing
the risks through renmoval and offsite disposal. Alternative OSS-2 woul d
achi eve protection through incineration

2. Conmpliance with ARAR s

Conpliance with ARAR s addresses whether a remedy will neet all of the
applicable or relevant and appropriate requirenents (ARAR s) of other
Federal and State environmental |aws and/or justifies a waiver.

Soil alternatives DSS-2, DSS-3, EPS-1, EPS-2, EPS-3, HRL-1, HRL-2, OSS-1

and OSS-2 can neet all identified ARAR' s. Alternative DSS-1 may not be

ef ficient enough to neet cleanup |evels without additional controls (e.g.
institutional controls and/or capping). The "No Action" alternatives do not
conply with ARAr's. Groundwater alternatives GW¥1, GW2A GWM2B, GWM3A, and
GW 3B woul d achi eve ARAR s, although the tinefranes vary from 16 years to 25
years.

B. Primary Balancing Criteria

Because the "No Action" alternatives are not protective of human health and
t he environnent and do not conply with ARAR s, they are not considered
further.

3. Long-Term Effectiveness and Pernanence



Long- Term Ef fecti veness and Pernanence refers to the nmagnitude of residua
risk and the ability of a renedy to naintain reliable protection of hunan
heal th and the environnment over tine once cleanup goals have been net.

Al ternatives DSS-2, DSS-3, EPS-2, EPS-3, and 0OSS-2 have the hi ghest degrees
of effectiveness and permanence because they enploy incineration to destroy
the contanminants. Alternative DSS-1 woul d be permanent, but thetechnol ogy

i s unproven beyond | aboratory-scale tests. Both HRL-1 and HRL-2 will be
effective for the life of the caps. The estimated useful life of |andfil
caps is 30 to 50 years. In practice, the useful life of the ashestos cap

could be nmuch | onger depending on site conditions and use. Alternative OSS-
1 has a high degree of |ong-term pernmanence because contam nants are renpved
offsite to a controlled facility. Al of the groundwater alternatives would
be expected to provide |ong-term effectiveness once cl eanup goals are
attained. As noted above, the tinefranes to achi eve cl eanup goal s vary.

4. Reduction of Toxicity, Mbility, or Volune through Treatnment or
Recycl i ng

Reduction of Toxicity, Mbility, or Volune through treatment is the
antici pated performance of the treatnment technol ogies that nay be enpl oyed
in a renedy.

Soil Alternatives DSS-2, DSS-3, EPS-2, EPS-3, and OSS-2 utilize treatment to
reduce contam nant volune, nobility, and toxicity. Alternative DSS-1 also
utilizes treatnent, but as previously described, the degree of reduction is
unproven. Groundwater Alternatives GW2A, GWM2B, GW3A, and GM3B all
enpl oy technol ogi es that would reduce nobility and vol une. G oundwat er

Al ternatives GM2B and GV 3B al so reduce TCE toxicity by destroying the TCE

5. Short-Term Ef fecti veness

Short-Term Ef fectiveness refers to the speed with which the renedy achieves
protection, as well as the remedy's potential to create adverse inpacts on
human health and the environnent during the construction and i nplenmentation
peri od.

Al'l of the soil alternatives would create sone | evel of short-termrisk
until the actions are conpl eted, however workers and nearby residents would
be protected during site activities by engineered and adm ni strative
controls. The actions described in soil alternatives DSS-2, DSS-3, EPS-1
EPS-2, EPS-3, HRL-1, HRL-2, and OSS-1 could be conpleted within a 6 to 9
nmonth tinmeframe. Alternative DSS-1, due to the uncertainties associated with
bi orenedi ati on, and Alternative HRL-2, which requires specialized equi pment
to install the synthetic liner, would take | onger to conplete. Alternative
0SS-2 would take 1 to 2 years to inplenent. Alternatives GM3A and GwW 3B
woul d achi eve cl eanup goals in the shortest tinmefrane (approxi mately 16
years). Emissions fromthe air stripper used in GM2A and GWM3A are
relatively | ow and should not require additional treatment. Neither the
active nor passive alternatives pose any undue risks for inplenentation

6. Inplenentability

I mpl enentability is the technical and adm nistrative feasibility of a
renedy, including the availability of materials and services needed to
i mpl enent the sol ution.

Al of the soil alternatives can be inplenmented, although with varying
degrees of difficulty. Mobilizing an onsite incinerator (required for DSS2,
EPS-2, and OSS-2) poses additional difficulties. The biorenediation option



(DSS-1) would require treatability testing prior to inplenentation. Al
groundwat er alternatives are readily inplenentable.

7. Cost

Cost includes capital and operation and mai ntenance costs. The estinmated
costs are present worth costs (capital costs plus annual costs over the life
of the project, with a 5%discount rate).

The estimated costs of the Discolored Soil Site alternatives range from
$997, 000 to $2, 131, 000.

The estimated costs of the Epheneral Pool alternatives range from $356, 000
to $1, 391, 000.

The estimated costs of the Horn Rapids Landfill alternatives range from
$2, 839,000 to $6, 813, 000.

Alternative OSS-1, Ofsite Disposal, is estimated to cost $4, 455,000, while
Alternative OSS-2, Onsite Incineration, is estimted to cost $7, 974, 000.

The estimated costs of the groundwater alternatives range from $1, 059,000 to
$9, 970, 000.

C. Mdifying Criteria
8. State Acceptance

State Acceptance indicates whether, based on its review of the Final RI/FS
Report and Proposed Plan, the State concurs with, opposes, or has no conment
on the preferred alternative.

The Washi ngton State Departnent of Ecol ogy concurs with the selection of the
final renmedial alternative described in this ROD. Ecol ogy has been invol ved
wi th the devel opnent and review of the Renedial Investigation, Feasibility
St udy, Proposed Plan, and Record of Decision. Ecology conments have
resulted in significant changes to these docunents and has been integrally

i nvol ved in determ ning which cleanup standards apply under MICA

9. Comunity Acceptance

Conmuni ty Acceptance refers to the public's support for the preferred
renedial alternative and is assessed following a review of the public
comments received on the Final RI/FS Report and the Proposed Pl an

On June 30, 1993, a public neeting was held to discuss the Proposed Plan for
the 1100 Area. The results of the public nmeeting and the public conmmrent
period indicates acceptance of the preferred renedial alternative, with sone
exceptions, one of which resulted in a mnor deviation fromthe proposed

pl an. Community response to the renmedial alternatives is presented in the
responsi veness sumuary, which addresses questions and coments received
during the public coment period.

X. SELECTED REMEDY

The selected renedy for the 1100 Area NPL Site includes Ofsite Incineration
of BEHP-Contaminated Soils at the Discolored Soil Site (Alternative DSS-3),
O fsite Disposal of PCB-Contami nated Soils at the Epheneral Poo

(Alternative EPS-1), an Asbestos Cap at the HRL (Alternative HRL-1), and

O fsite Disposal of Contanminated Soil and Debris fromthe 1100-EM 2, 1100-EM
-3, and 1100-1U-1 Qperable Units (Alternative OSS-1). The sel ected renedy



al so includes Natural Attenuation and G oundwater Monitoring for Conpliance
with MCL's (Alternative GW1). Table 23 sunmarizes the risk reduction of
t he sel ected renedy.

O the nine criteria described above, the criteria which weighed heavily in
t he decision are Long-Term Effectiveness, Inplenmentability, and Cost. The
conponents of the selected renedy achi eve the best bal ance of these three
criteria. Anpbng the DSS alternatives, Alternative DSS-3 provides for the
hi ghest | evel of long-termeffectiveness and inplementability, but it does
have the highest cost. Alternative EPS-1 has a | esser degree of

I ong-term effectiveness than the other EPS alternatives, but it is very

i mpl enent abl e and has the | owest cost. The asbestos cap for the Horn Rapids
Landfill (Alternative HRL-1) has the better |ong-termeffectiveness,

i npl enentability, and the | owest cost of the HRL alternatives. Alternative
0SS-1 has the | owest cost and better inplenmentability, although the |ong-
termeffectiveness may be slightly less. The groundwater alternatives are
approximately equal in terns of long-termeffectiveness and

i npl enentability, but GM1 has a significantly |ower cost.

The total estinmated costs of the remedy are $10, 840,000. The prelimnary
desi gn considerations described in this ROD are for cost estimating and are
subj ect to change based on the final remedi al design and
constructionpractices.

A. Ofsite Incineration BEHP-Contam nated Soils

Soil fromthe Discolored Soil Site which is contam nated with BEHP above the

MICA cl eanup | evel of 71 nmg/kg will be renoved and transported to a
permtted, offsite incinerator. After incineration, the residuals will be
di sposed of in that facility's ash disposal landfill. This will prevent
exposure to soils contam nated with BEHP above the cl eanup | evel. The
approxi nate volune to be excavated is 100 cubic nmeters (130 cubic yards).
During the excavation, sanmples will be taken to nonitor progress.

Confirmation sanples will also be taken to verify that cleanup | evels have
been net. The site will be regraded.

B. O fsite Disposal of PCB-Contam nated Soils

Epheneral Pool Soils contaninated with PCB' s above the MICA cl eanup | evel of
1 ng/kg will be renpbved and properly di sposed of at a TSCA-permtted,

offsite landfill. This will prevent exposure to soil containing PCB s above
the cleanup level. The estimated volunme is 125 cubic nmeters (165 cubic
yards). Confirmatory sanpling will be performed to verify that the cleanup

| evel is met.
C. Asbestos Cap

The Horn Rapids Landfill will be closed as an Asbestos Landfill in
accordance with the Asbestos NESHAP (40 CFR 61.151). This will prevent
exposure to asbestos-containing dusts. Prior to installation of the cap, a
| ocal i zed area of soil that is contamnated with PCB's will be renpved

This area is centered around a vadose zone borehole in the Horn Rapids
Landfill (borehole HRL-4). Approxinmately 226 cubic nmeters (296 cubic yards)

of soil contam nated with PCB's above 5 ng/kg will be renoved and
transported to a TSCA-pernmitted, offsite landfill. Both field monitoring
and confirmatory sampling will be perfornmed to ensure that the 5 ng/kg | eve
is met.

D. Ofsite Disposal of Contam nated Soil and Debris
Soil and debris fromthe sites in the 1100-EM 2, 1100-EM 3, and 1100-1U-1



Qperable Units (from Table 5-1 from Volunme IV of the RI/FS Report) which are

cont am nat ed above the levels in Table 19 will be renmobved and di sposed in a
permtted offsite landfill. Field nonitoring will be perforned during
excavation and then sanples will be taken and analyzed to confirmthat the

cl eanup | evel s have been net.
E. Natural Attenuation and G oundwater Monitoring
Conti nued groundwater nonitoring is necessary to verify nodel ed predictions

of contam nant attenuation and to evaluate the need for active renedi a
nmeasur es.

The nonitoring systemw || be designed and optim zed to confirmthat
attenuation is occurring. The nmonitoring frequency will be selected to
ensure that achieverment of the RAOs can be verified. |If nmonitoring does

not confirmthe predicted decrease of contamnant |evels as estimated in the
RI/FS, DOE, EPA, and Ecology will evaluate the need to perform additiona
response actions.

Approxi mately six groundwater nonitoring wells will be used to determ ne
when the Renedial Action (bjectives have been attained and to eval uate the
need for further actions. The wells will be sanpled periodically. 1In

addition to TCE and nitrate, the nonitoring programw |l at a mnimum

anal yze for vinyl chloride and 1, 1-di chl oroethene, since these conpounds are
br eakdown products of TCE. Specific criteria for conpliance nonitoring and
deci si on-nmaking will be devel oped during the renedi al design

F. Inplenmenting Institutional Controls

Institutional controls will also be included as part of the sel ected renedy.
DCE will control access and use of the site for the duration of the cleanup,

including restrictions on the drilling of new groundwater wells in the plune
or its path will be enforced until the Renedial Action (bjectives have been
attained. In addition, DOE will record a notation on the deed to the Horn

Rapi ds Landfill property as specified in the asbestos NESHAP (40 CFR 61).
Xl. STATUTORY DETERM NATI ONS

Under CERCLA Section 121, selected renedi es nust be protective of human
health and the environnent, conply with ARAR s, be cost effective, and
utilize permanent solutions and alternative treatnent technol ogi es or
resource recovery technol ogies to the maxi mum extent practical. In
addi ti on, CERCLA includes a preference for renedi es that enpl oy treatnent
that significantly and permanently reduces the volume, toxicity, or mobility
of hazardous wastes as their principal element. The follow ng sections

di scuss how the sel ected renedy neets these statutory requirenents.

A. Protection of Human Heal th and the Environnment

The sel ected renedy protects human health and the environment through soi
and groundwat er actions. |Inplenmentation of this renedial action will not
pose unacceptable short-termrisks toward site workers. Installation of the
asbestos cap will prevent dispersion of the asbestos. Renoval of

contam nated soil will simlarly prevent exposure. The groundwater controls
wi Il prevent exposure to contam nated groundwat er

The baseline risk assessnent for a residential scenario associated with this
site estinated a cunulative risk of 4 x 10[-3]. The residual risks after
this remedy is estinmated at 3 x 10[-5] (residential scenario).

B. Conpliance with ARAR s



The selected renmedy will conply with the federal and state ARAR s identified
bel ow. No waiver of any ARAR is being sought. The ARAR s (identified in
the RI/FS) for the 1100 Area are the follow ng:

Chemi cal - Specific ARAR s

Safe Drinking Water Act (SDWA), 40 USC Section 300, Maxi num
Cont am nant Levels (MCL's) for public drinking water supplies are
rel evant and appropriate for setting groundwater cleanup |evels.

Model Toxics Control Act C eanup Regul ations (MICA), Chapter 173-340
WAC, Method A, Method B, and Method C risk-based cleanup levels are
applicabl e for establishing soil cleanup |evels.

Acti on-Specific ARAR s

Hazardous Materials Transportation Act (49 USC 18011813), Applicable
for transportati on of potentially hazardous materials, including
sanpl es and wast es.

Nati onal Em ssion Standards for Hazardous Air Pollutants (NESHAP), (40
CFR 61), relevant and appropriate for closure requirements in relation
to the Horn Rapids Landfill.

RCRA Land Di sposal Restrictions (40 CFR 268) are applicable for
of f-site disposal of BEHP-contam nated soils.

M ni mum St andards for Construction and Mii ntenance of Wells (Chapter

173-160 and 162 WAC) Applicable regulations for the |ocation, design

construction, and abandonnent of water supply and resource protection
wel |l s.

RCRA Subtitle C (40 CFR 262) establishes standards for generators of
hazardous wastes for the treating, storage, and shipping of wastes.
Applicable to the transportation of hazardous wastes including the
BEHP- cont anmi nat ed soil s.

Locati on-Specific ARAR s
Nati onal Historic Preservation Act (16 CFR 470, et. seq.)
Endanger ed Species Act (40 CFR 402)

O her Criteria, Advisories, or Guidance to be Considered for this Renedi a
Action (TBC s)

EPA OSVER 9834. 11, Revised Procedures for Planning and | npl enenting
O f-Site Response Actions, Novenber 13, 1987. This directive provides
procedures for off-site disposal of CERCLA wastes.

The Future For Hanford: Uses and Cl eanup, The Final Report of the
Hanfrod Future Site Uses Wirki ng G oup, Decenber 1992

C. Cost Effectiveness

The sel ected renedy provides overall effectiveness proportional to its cost.
The cost for Ofsite Incineration of the BEHP-contam nated soil at the

Di scolored Soil Site appears to be higher than for the other alternatives,
but the other alternatives may not conply with the |and di sposa
restrictions.



D. Uilization of Permanent Sol utions and Alternative Treatnent
Technol ogi es to the Maxi num Ext ent Possi bl e

The selected renedy utilizes pernmanent solutions and alternative treatnent
technol ogi es practicable for this site. Treatnment was identified for the
BEHP- cont ami nated soils at the Discolored Soil Site. No other fornms of
practicable treatment were identified.

E. Preference for Treatnent as a Principal El enment

The selected renedy utilizes treatment which pernmanently destroys the BEHP
inthe soil. The tinmeframe to achieve MCL's in groundwater via the sel ected
renedy is approximately 25 years, which is longer than the tinmefranes (16 to
20 years) for renediation under Alternatives GM2A GW2B, GW3A and GW 3B.
Because this groundwater is not used as a drinking water source, there are
no current potential risks to human health. Wen consi dered agai nst the

ot her balancing criteria, the potential reduction intinme (5 to 9 years) for
the groundwater treatnment alternatives is not sufficient to offset the
additional costs ($4, 000,000 to $8,000,000). XII. DOCUMENTATI ON OF

S| GNI FI CANT CHANGES

DCE and EPA reviewed all witten and verbal comrents submitted during the
public coment period. Upon review of these coments, it was determ ned
that no significant changes to the selected renmedy, as originally identified
in the Proposed Plan, were necessary.

Al t hough not a significant change, the cleanup | evel for the PCBcontani nated
soil in the Horn Rapids Landfill was lowered to 5 ppmfrom 50 ppm This
change results in an estinmated additional 265 cubic yards of soil being
renoved and was based largely on a comrent received during the public
conment period. C



HANFORD 1100-AREA (USDOE)

Site Information:;

Site Name: HANFORD 1100-AREA (USDOE)
Address: BENTON COUNTY, WA
EPA |ID: WA4890090075

EPA Region: 10

Record of Decision (ROD) - Explanation of Significant Differences (ESD):

ROD Date: 07/30/1996
OperableUnit: 01
ROD ID: EPA/ESD/R10-96/145

Text: Full-text ROD document follows on next page.



UNI TES STATES ENVI RONMVENTAL PROTECTI ON AGENCY
REG ON 10, HANFORD PRQIECT OFFI CE
712 Swift Boul evard, Suite 5
Ri chl and, Washi ngton 99352

UNI TES STATES DEPARTMENT OF ENERGY
RI CHLAND OPERATI ONS OFFI CE
P. 0. Box 550
Ri chl and, Washi ngton 99352

WASHI NGTON STATE DEPARTMENT OF ECOLOGY
1315 W 4th Avenue
Kennew ck, Washi ngton 99336-6018

USDCE Environnental Restoration Disposal Facility, Hanford Site,
Bent on County, WAashi ngton
Expl anati on of Significant Difference (ESD)

<I MG SRC 1096145>

| NTRODUCTI ON

Site Nane and Location

USDCE Environnental Restoration Disposal Facility (ERDF), Hanford Site, Benton County, Washi ngt on
Lead and Support Angenci es

The U.S. Environnmental Protection Agency (EPA) is the | ead regulatory agency on ERDF, the U S
Depart ment of Energy (DOE) is |ead agency for operation and nanagenent of ERDF, and Washi ngton
State Departnent of Ecol ogy (Ecol ogy) is the support agency (the Tri-Parties).

Statutory Citation for an ESD

In Section 117(c) of the Conprehensive Environnental Response, Conpensation, and Liability Act
of 1980

(CERCLA), provisions are made for addressing and docunenting changes tot he sel ected renedy that
occur after the Record of Decision (ROD) is signed. This ESD docunments the changes to the

sel ect ed

renmedy in accordance with CERCLA Section 117(c). Additionally, since significant, non-

f undanent al

changes are being nmade to the original renedy, docunentation procedures specified by the
National Ol

and Hazardous Substances Pol I uti on Contingency Plan (NCP), 40 CFR Section 300.435(c)(2)(i), have
been fol | owed.

Need for ESD

The ROD for the ERDF provides for disposal of renediation waste from CERCLA past-practice units.

Because of the simlarity of contam nants and waste types, it has becone apparent that ERDF
di sposal
is an option that should be available in evaluating cleanup options for RCRA past-practice



operable units

and closing treatnent, storage, and disposal facilities (TSDs) at Hanford, as well as for CERCLA
past -

practice units. Waste generated during past-practice investigations should al so be avail abl e
for disposa

inthe ERDF. |In addition, |eachate generated at ERDF can be used to hel p suppress fugitive dust
and

aid in waste conpaction at ERDF. These changes have the potential to reduce cl eanup costs and
adm ni strative paperwork, while maintaining or increasing the | evel of protection to human
heal t h and

t he environment.

Adm ni strative Record

This ESD and supporting information is part of the Adm nistrative Record for Hanford

Envi ronment a

Restoration Disposal Facility, as required by 40 CFR 300.825(a)(2), and is available to the
public at the

foll owi ng | ocations:

ADM NI STRATI VE RECORD (Contains all project docunents)

U. S. Departnent of Energy

Ri chl and Operations Ofice

Adm nistrative Record Center

2440 Stevens Center

Ri chl and, Washi ngton 99352 (Official Record)

EPA Regi on 10

Super fund Record Center

1200 Si xth Avenue

Park Pl ace Building, 7th Floor
Seattl e, Washi ngton 98101

Washi ngton State Departnment of Ecol ogy
Adm ni strative Record

719 Sl eater-Kinney Road SE

Capital Financial Building, Suite 200
Lacey, Washi ngton 98503-1138

| NFORMVATI ON REPOSI TORI ES (Contain |imted docunmentation)

Uni versity of Washi ngton
Suzzallo Library

Gover nnent Publications Room
Mai |l Stop FM 25

Seattl e, Washi ngton 98195

Gonzaga University

Fol ey Center

E. 502 Boone

Spokane, Washi ngton 99258

Portland State University
Branford Price MIlar Library
Sci ence and Engi neering Fl oor
SWHarrison and Park

P. 0. Box 1151

Portl and, Oregon 97207



DCE Ri chl and Public Readi ng Room

Washi ngton State University, Tri-Cties
100 Sprout Road, Room 130

Ri chl and, Washi ngton 99352

The notice of the availability of the ESD was published in the Hood River News, the Seattle
Tinmes P/I,
t he Spokesman Revi ew Chronicle, the Tri-City Herald, and the Oregoni an

SI TE HI STORY

The DOE's Hanford Site was |isted on the National Priorities List (NPL) in July 1989 under
CERCLA

as anended by the Superfund Anmendnents and Reaut horization Act of 1986 (SARA). The Hanford Site
was divided and listed as four NPL sites: the 100 Area, the 200 Area, the 300 Area, and the 1100
Ar ea.

In anticipation of the NPL Iisting, DOE, EPA, and Ecol ogy entered into a Hanford Federa
Facility

Agreenent and Consent Order (Tri Party Agreerment) in May 1989. This agreenent established a
procedural framework and schedul e for devel opi ng, inplenenting, and nonitoring response actions
at

Hanf or d.

Restoration of the Hanford Site is expected to result in the generation of wastes requiring
L;L;gggEnt. The Tri-Parties recognized the need for a centralized waste facility because of
gi;ngged by the public to expeditiously renove waste fromthe sites |ocated adjacent to the
S?Lg??laThe ROD for the ERDF was signed by the Tri-Parties on January 20, 1995. The remnedy
E;lfﬁgegRDF ROD specifies construction and operation of two disposal cells fort Hanford
remedi ation

waste. The two landfill cells nust nmeet RCRA mini numtechnical requirenents (MIRs) for

hazar dous

waste landfills (40 CFR Part 264, Subpart N) and rmust al so provide sufficient |eachate storage
capacity

to ensure uninterrupted operations.

The ERDF can be used to di spose of waste generated during the cleanup of the 100, 200 and 300
Ar eas

at the Hanford Site. The 1100 Area ROD, issued in Septenber 1993, species that waste generated
during renediation will be disposed of offsite. Treatnent as an alternative to ERDF di sposa
and as a

precondition to ERDF disposal is to be considered in selecting renedies for the individua
operable units.

Wast e di sposed of at ERDF nust neet CERCLA Section 121(d) ARAR requirenments and satisfy ERDF
Wast e Acceptance Criteria (BH 00139, rev. 2, February 1996). The ERDF Waste Acceptance
Criteria

has been approved by the EPA, in consultation with Ecology, and is in the Adm nistrative Record.

The waste acceptance criteria incorporates state and federal regulations as well as Doe O ders.
The

criteria limt ERDF waste acceptability primarily in the areas of chem cal concentration

radi oactivity

| evel , treatnment standards, and waste form The CERCLA deci si on docunent selecting as a renedy
t he

di sposal of the waste into ERDF shall specify treatnent requirements. Public input into those
deci si ons



wi || be sought during public involverment periods for the operable unit cleanup proposals.

The sel ected ERDF site covers a nmaxi mumof 4.1 kny (1.6 my) on the Central Plateau at an

el evation

of 195 to 226 m (640 to 740 ft) above nean sea |l evel, approximately in the center of the Hanford
Site,

sout heast of the 200 West Area and sout hwest of the 200 East Area. The ERDF will serve as the
recei ving and disposal facility for nbpst waste generated from cl eanup acti ons where di sposal on
t he

Central Plateau is the selected renmedy and where waste neets ARARs and waste acceptance
criteria.

Sone waste generated during cleanup (e.g., transuranic waste) and "as generated" wastes (i.e.
wast es

generated froma production process rather than as part of site renmediation) will not be
acceptabl e for

ERDF di sposal and shall be handl ed el sewhere.

Only waste that originates from CERCLA of Resource Conservati on and Recovery Act (RCRA) cleanup
actions on the Hanford Site will be placed in the ERDF. The waste is expected to consist of
hazar dous/ danger ous, radi oactive, m xed waste (containing both hazardous/dangerous and

radi oactive

wast e) and mi nor anounts of polychlorinated bi phenyl (PCB) and asbestos waste. The ROD provides
t hat the nechani sm for approving di sposal of RCRA past-practice renedial waste into the ERDF
will be

determ ned by the Tri-Parti es.

In the ERDF ROD, the Tri-Parties determ ned that the 100, 200, and 300 Area NPL sites are to be
treated as one site under Section 104(d)(4) of CERCLA, and that therefore a permt would not be
required to transfer waste fromthese sites to ERDF. In response to the ERDF Proposed Pl an
sever al

nmenbers of the public expressed concern that offsite (i.e., non-Hanford) wastes may be shi pped
to

Hanford and di sposed of in ERDF. 1In response to these coments, the Tri-Parties clarified that
t he

ERDF woul d be used solely for disposal of wastes generated fromthe Hanford cl eanup effort;

t here was

no intent or authorization for ERDF to receive or nmanage wastes generated from of fsites sources.
No

det erm nati on has been made to include non Hanford wastes as part of the site under CERCLA
Secti on

104(d)(4). EPA reconfirnms this position in this ESD. Thus, the wastes types covered by this
ESD are

limted to Hanford cl eanup wastes only.

DESCRI PTI ON OF SI GNI FI CANT DI FFERENCE
Hanford Cl eanup Waste
Three general types of Hanford cl eanup wastes have been identified for which clarification is

needed
regarding eligibility for placenent in ERDF. These three waste types are:

o] Wast e generated as a result of site characterization and treatability tests
during
i nvestigations at past-practice operable units;
o] Wast e from decontam nati on and deconmi ssi oni ng of Hanford surplus facilities;
o] Wast e generated as a result of cleanup activities at Hanford RCRA sites

under goi ng



cl osure.
Further clarification regarding these waste types is presented bel ow
I nvestigation-Derived Waste. A variety of wastes have been produced as a result of site
characterization

activities associated with the Hanford cleanup effort in the 100, 200 and 300 Areas.
Additionally, a

variety of treatability test wastes have been generated fromthe eval uati on of potential cleanup

alternatives. These investigation-derived wastes (IDW include drilling muds, cuttings from
test pit and

wel | installation; purge water, soil and other materials fromcollection of sanples, residues
(e,g., ash,

spent carbon) fromtesting of treatnent technol ogi es; m scellaneous treatability and

i nvestigative

equi pnment such as piping, tanks etc.; contam nated personal protective equi pnent (PPE); and
sol utions

(aqueous or otherw se) used to decontam nate non-di sposabl e protective clothing and equi prent.
| DW

is currently being stored in druns at a central area within the operable unit boundaries. Many
of these

druns has been stored in this manner since the begi nning of the operable unit investigations.
Wth the

exception of |iquid-bearing IDW npst of these wastes neet the ERDF waste acceptance criteria.
Li qui d-

bearing I DWcan generally be processed via stabilization, evaporation, or other nmethods to
satisfy the

ERDF wast e acceptance criteria.

Di sposal options have been eval uated as part of the 100 Area and 300 Area operable unit
feasibility

studies. The 100 Area and 300 Area RODs that have been issued specify that the ERDF is the
sel ect ed

di sposal site for waste generated during cleanup activities. |DWgenerated investigations of
t he

operable units is sinlar in nature and contamination to the renedi al action waste. This ESD
clarifies

the investigation-derived wastes that have been generated during RCRA Facility

I nvestigation/Corrective

Measures Studies or from CERCLA Renedi al Investigation/Feasibility Studies in the 100 and 300
Ar eas

may be placed in the ERDF provided the waste acceptance criteria are met. This would provide
for safe

and environmental |y protective disposal of this material. No addition regulatory decision
document is

necessary.

Limted eval uati ons have been conpleted for operable units within the 200 Area. The 200-ZP-1
Record

of decision does not specifically address | DWdisposal. |IDWfor 200-ZP-1 shall be addressed
with the

renedi al design docunentation for that action. The rem nder of the IDWstored within 200 Area
totals approxi mately 500 cubic yards. This material consists primarily of PPE and dril
cuttings from

well installation. The Tri-Parties believe that this waste woul d be nore safely nanaged by

di sposi ng of

the material in ERDF. The IDWshall neet the established waste acceptance criteria for the ERDF
prior



to disposal. No additional regulatory decision document is necessary.

I nvesti gation-derived waste generated during future activities will be addressed as part of the
"Strat egy

for Managenent of I|nvestigation-Derived Waste". This docunent is included in Appendix F of the
Tri -

Party Agreenent. Decisions concerning the disposition of IDWgenerated as part of future

i nvesti gations

or treatability studies shall be addressed in future RI/FS and RFI/CM5 work plans and CERCLA
proposal s and deci si on docunents.

Decont am nati on and Deconmi ssi oni ng Wastes. On May 22, 1995, the Departnent of Energy (DOE)

and the EPA issued a joint nationw de policy pertaining to the deconm ssioning of DOE facilities
under

CERCLA. This policy establishes a framework for conducting such actions, and generally commts
to

utilization of the CERCLA process in situations where the building or structure contains a

hazar dous

substance posing a substantial threat of a release into the environment. The DOE undertaking a

variety

of activities that will be subject to this policy, including the stabilization and transition of
sever al

bui |l di ngs and structures on the Hanford site. It is anticipated that these deconm ssioning
actions wl |

generate wastes consisting of radioactively or chemcally contam nated construction debris such
as

concrete, rebar, steel plate, timbers, etc. Additionally, deconm ssioning activities may
generate waste

streanms consisting of naterials such as contam nated pi ping and tanks associ ated with operations
formerly

conducted in the facilities.

Waste resulting from Hanford decomm ssi oni ng and decontami nation activities nay be disposed of
in

ERDF i n accordance with a renedial action ROD or renpval action nenoranda issued in accordance
with CERCLA and the NCP after an opportunity for public comrent, provided that the waste neets
t he

ERDF wast e acceptance criteria.

RCRC Past-Practice and Closure Waste. As stated in the ERDF ROD, "nunerous sites that normally
woul d have been desi gnated CERCLA sites were adm nistratively designated as Resource
Conservation

and Recovery Act (RCRA) past-practice sites.” The ROD also indicated the Tri-Parties intent to
pl ace

such wastes in ERDF, provided that the waste acceptance criteria are net and that the disposa
was to be

determi ned by EPA, Ecol ogy, and the Department of Energy. The Tri-Parties have deterni ned that
such

waste may be placed in the ERDF in accordance with a renedial action ROD or renpval action
nmenor anda i ssued in accordance with CERCLA and the NCP after an opportunity for public comrent,
provi ded that the waste acceptance criteria are met.

In addition to renedi ati on wastes from RCRA past-practice sites, the ERDF will also be eligible

to

recei ve certain wastes generates during closure activities at inactive RCRA treatnent, storage,

and

di sposal units at Hanford. Closure of these units will typically generate wastes consisting of

cont am nat ed

soi|l and structural conponents such as contam nated concrete, rebar, piping, equipnent, etc. In



many
i nstances the TSD units are |located within as operable unit which is being addressed under the
CERCLA

or RCRA past-practice process, and the TSD closure will result in cleanup wastes that are, for
al

practical purposes, indistinguishable fromwastes resulting from CERCLA or RCRA past-practice
cl eanup

activities. These TSD closure wastes nmay be placed in ERDF in accordance with a renedi al action
ROD

or renmpval action nmenoranda issued in accordance with CERCLA and the NCP after an opportunity
for

public coment, provided that the ERDF waste acceptance criteria are satisfied. This

determ nation is

consistent with the approach already being i npl enented, on a case-by-case basis, at the Hanford
site.

For exanple, contam nated soils fromclosure of the 300 Area Process Trenches (RCRA TSD units)
wil |

be di sposed of in ERDF in accordance with the ROD for the 300 Area CERCLA operable units.

RCRA Authorities Not Affected. [Inplenmentation of the decision to place specific RCRA past-
g{ggLLgemg;tes or radioactive, non-RCRA waste frominactive TSDs in ERDF will continue to be
ggng case-by-case basis. A deternination under CERCLA to place RCRA waste in the ERDF shall in
no way affect DOE's responsibility to meet the requirenents of RCRA, including conditions of the
ngﬁit or closure plans. Approval of the lead regulatory agency is required before waste from
EE%A past-practice site or TSD nay be placed i n ERDF

Under this ESD, the Tri-parties nmay agree, in accordance with the Tri-Party Agreenent Pl an
Section 5.4, to redesignate operable units. However, redesignation is not required.

ERDF Leachat e

The ERDF is a double lined landfill neeting RCRA 40 CFR Part 264 Subpart N landfill and Subpart
F

groundwat er nonitoring requirenents. The ERDF is expected to generate | eachate that requires
managenent within a regulatory framework. The ERDF ROD currently requires sufficient |eachate
storage capacity to ensure uninterrupted operations, conplying with 40 CFR Part 264, Subpart N
Additionally, the ROD states that |eachate collected at the landfill will be nmanaged at the 200
Ar ea

Effluent Treatnent Facility (ETF), located in the 200 East Area, or at another approved
facility.

The Tri-Parties have determ ned that the ERDF | eachate may be collected and stored at the ERDF
ng at ERDF, as appropriate uses are limted to dust suppression and waste conpacti on
Conpaction of the waste is necessary to mininize the potential for subsidence and to support a
;LP?;ce cover (See 40 CFR Section 264.310). It may be necessary to add water to the waste in
ggﬂfgvgothe requi red conpaction results. Dust suppression is required to prevent w nd di spersa
g{aggztfn the ERDF (See 40 CFR Subpart 264.301 (j)).

The | eachate must be sanpled prior to use ensure conpliance with Land D sposal Restrictions
(LDRs),
ERDF waste acceptance criteria, and other health based Iinmts (whichever is nore restrictive).



The

vol une of |eachate used to suppress dust and conpact waste within the landfill nust be equal to
or less

than the m ni mum vol umre of water that otherw se woul d be necessary for these purposes. The ERDF
will utilize ETF or sonme other authorized facility for wastewater requiring treatnent or

exceedi ng annua
operati on needs.

Using | eachate within the ERDF trench is not considered a fundanmental change fromthe ROD. The
| eachate will be used to neet applicable landfill regulatory requirenents. Using |leachate
within the trench

in this manner is consistent with the nature of the original renedy.

The Tri-Parties believe that the use of |eachate in this way would not constitute a violation of
Sect i on

3004(1) of RCRA, as anended. The legislative history of Section 3004(1) only discusses the use
of

hazardous waste for road treatment. As long as the |eachate is being returned th the | andfil
from whi ch

it was derived to satisfy other regulatory requirenments (mnimze subsidence and dust
suppressi on) and

neets LDR, ERDF waste acceptance criteria, and health based linmts, the Tri-Parties do not
believe it
is being "used for dust suppression” in the sense prohibited by Section 3004(1).

In addition, the use of |eachate may not satisfy the requirenent of RCRA 3004(c) which specifies
t hat

"the placement of bulk or non-containerized |iquid hazardous waste or free liquids contained in
hazar dous

waste in any landfill is prohibited". The |leachate is classified as hazardous waste due to the
RCRA F039

listing (40 CFR Section 261.31(a)). To the extent that Section 3004(c) of RCRA applies to the
use of

ERDF | eachate for dust suppression and waste conpaction, it is being waived pursuant to Section
121(d)(4) (D) of CERCLA.. The Tri-Parties have deternined that the placenent of water in ERDF is
necessary in order to satisfy applicable RCRA |andfill dust suppression and waste conpaction
requirenents, and that the use of ERDF | eachate that neets LDR requirenents, ERDF waste

accept ance

criteria, and other health based Iimts (which ever is nore restrictive) will attain a standard
of

performance that is equivalent to that which would be obtai ned by the use of water. The Tri-
Parties

intend to seek a delisting of the | eachate after sufficient data is available to support the
determ nation that

this is a non-hazardous material. Upon delisting of the | eachate, the referenced requirenent
will no
| onger apply as the liquid will be classified as non-hazardous.

A summary of the differences between the original renedy and the nodified renedies for the itens
is shown bel ow

Oigi nal Renedy Modi fi ed Remedy

Under the current regulatory framework, the Any Hanford environnmental cleanup waste
use of the ERDF is limted to wastes generated as a result of CERCLA or RCRA
generated from past-practice units on the cl eanup actions (decontam nation and
Hanford Facility provided the ERDF waste deconmi ssi oni ng wastes, RCRA past -

acceptance criteria are satisfied. D sposal practice wastes, IDW is eligible for

di sposal



nust be aut horized by a CERCLA deci sion provided it neets the ERDF waste
docunent (ROD or Action Menorandum) acceptance criteria and the appropriate
deci si on docunents are placed.
Additionally, non-process wastes (e.g.
contam nated soil, debris) generated from
closure of inactive RCRA TSD units nmay be
pl aced in ERDF provided that (1) the
closure wastes are sufficiently simlar to
CERCLA or RCRA past-practice wastes
placed in ERDF, (2) the ERDF waste
appropriate CERCLA decision docunents
are in place. Revision of the RCRA Permt
and cl osure plans nmay be required.

Col l ect all ERDF | eachate for nanagenent Collect all ERDF | eachate for use within the

at the 200 Area Effluent Treatnent Facility ERDF trench. Leachate in excess of ERDF

or other approved facility. use requirenments or acceptabl e contam nant
levels will be sent to ETF or anot her

approved facility for managenent.

BASI S FOR SI GNI FI CANT DI FFERENCE
The rationale for the changes to the original renedy are discussed in this section
Hanford Cl eanup Waste

Maki ng Hanford cl eanup waste eligible for ERDF di sposal, regardl ess of whether it conmes froma

CERCLA or RCRA past=practice unit or fromthe closure of an inactive TSD unit will provide a
SL??gﬁpthat will be protective and which nay be the nost cost effective. It will also help
ggﬁ:{gtgnt approach to cl eanup of RCRA and CERCLA sites at Hanford. The ERDF is a |andfil
gggklggbpart N landfill and Subpart F groundwater nonitoring requirements. Additionally, the
EEEFstrict gui delines, specified in the waste acceptance criteria, which nust be net to dispose
any waste

inthe facility.

This ESD for the ERDF ROD has been issued to clarify the eligibility of waste generated during
cl eanup

of the Hanford site. Since decontam nation and deconmm ssioni ng waste, RCRA past-practice waste,
and

certain RCRA wastes frominactive TSD facilities associated with Hanford cl eanup activities are
sufficiently simlar to other Hanford CERCLA renedi ati on waste, the Tri_Parties believe ERDF
shoul d be considered as a disposal facility for these waste. The ERDF di sposal option should be
eval uated along with other cleanup alternatives in accordance with the NCP

Additionally, investigation-derived waste resulting from RCRA Facility Investigation/Corrective
Measur es

Studi es or from CERCLA Renedial Investigation/Feasibility Studies and Treatability Studi es nust
be

managed in a nore cost efficient and protective manner. The EPA believes that, in order to
achi eve these

goals, I DWshould be disposed in the ERDF (provided that the technical standards of the waste
acceptance criteria are met.) This ESD serves as notification of the intent of disposing of
currently stored



IDWin ERDF. Investigation- derived waste generated future activities will be addressed as part
of the "Strategy for Management of Investigation-Derived Waste". This docunent is currently

i ncl uded

in Appendix F of the Tri-Party Agreenent. Decisions concerning the disposition of |DWgenerated
as

part of future investigations of treatability studies shall be addressed in future CERCLA
proposal s and

deci si on docunents after an opportunity for public coment.

Di sposition of ERDF Leachate

The use of ERDF | eachate within the trench is protective of human health and t he environnent.
Thi s

nmet hod m nim zes the need to store and transport |iquids over Hanford Site roads to the ETF

t her eby

significantly reducing the haul distance and associ ated operating costs. Further, reuse within
the trench

wi Il reduce the processing costs associated with using ETF as well as the need for delivering
addi ti ona

water to the ERDF site.

Managi ng | eachate for use in the trench is consistent with waste m nimi zati on and resource
conservation

practices. Using the leachate within the trench returns a waste to a beneficial use, mnimzing
a waste

stream and associ ated processing requirenents. Additionally, |eachate reuse conserves resources
by

reduci ng the clean water volume required for dust suppression

SUPPORT AGENCY COMVENTS

Consi stent with EPA gui dance, the Washington State Departnent of Ecol ogy revi ened the ESD
Suggest ed changes were incorporated into the text. Ecology supports this action and the

i mpl enent ati on

of the described to the ERDF Record of Decision

AFFI RVATI ON OF STATUTORY DETERM NATI ONS

The anmended renedy is protective of human health and the environment, will conmply with the
Federal and
State requirenents that are legally applicable or relevant and appropriate to the renedi a
action or attain
a waiver where justified, and is cost effective. The use of |eachate in ERDF may not satisfy
t he
requi renment of RCRA Section 3004(c) which specifies that "the placenent of bulk or non-
cont ai neri zed
liquid hazardous waste or free |iquids contained in hazardous waste in any landfill is
prohi bited." To the
extent that Section 3004(c) of RCRA applies to the use of ERDF | eachate for dust suppression and
wast e
conpaction, it is being waived pursuant to Section 121(d)(4)(D) of CERCLA. The Tri-Parties have
determ ned that the placenent of water in ERDF is necessary to satisfy applicable RCRA | andfil
dust
suppressi on and waste conpaction requirenents, and that the use of ERDF | eachate that neets LDR
requi renents, ERDF waste acceptance criteria, and other health based linmts (whichever is nore
restrictive) will attain a standard of performance that is equivalent to that which would be
obt ai ned by
the use of water. This remedy utilizes pernanent solutions to the maxi num extent practicable
for this



site. Treatment of cleanup wastes will be addressed in the operable unit decision docunents and
remedi al

action activities. As a consequence, the statutory preference for treatnent as a princi pal
element will be

addressed in these future docunents rather than in this ESD.

This remedy will result in hazardous substances renmai ning onsite above health-based | evels;

t herefore,

areviewwll be conducted within 5 years after comencenent of this action to ensure that the
renmedy

continues to provide adequate protection of hunman health and the environnent.
PUBLI C PARTI ClI PATI ON ACTI VI TI ES

A public comment period was held fromJune 3 to July 2, 1996. Public coments were considered
tp(r)I iogsui ng the ESD. All submitted witten comments are contained in the Adm nistrative Record
T;EgerDtheResponses to the public coments received during the public coment period are included
Itﬂe Responsi veness Sumary (Appendi x A) and were consi dered during the devel opnent of this ESD.

Si gnature sheet for the Explanation of Significant Differences to the Record of Decision for the
USDOE

Hanf ord Environnental Restoration Disposal Facility Renedial Action between the United States
Depart nent of Energy and the United States Environmental Protection Agency, wth concurrence by
t he

Washi ngton State Departnment of Ecol ogy.

<I MG SRC 1096145A>

Si gnature sheet for the Explanation of Significant Differences to the Record of Decision for the
USDOE

Hanf ord Environnental Restoration Disposal Facility Action between the United States

Depart nent of Energy and the United States Environmental Protection Agency, wth concurrence by
t he

Washi ngton State Departnment of Ecol ogy.

<I MG SRC 1096145B>

Si gnature sheet for the Explanation of Significant Differences to the Record of Decision for the
USDOE

Hanf ord Environnental Restoration Disposal Facility Renedial Action between the United States
Depart nent of Energy and the United States Environmental Protection Agency, wth concurrence by
t he

Washi ngton State Departnment of Ecol ogy.

<I MG SRC 1096145C>

APPENDI X A

EXPLANATI ON OF SI GNI FI CANT DI FFERENCES
RESPONSI VENESS SUMVARY



USDCE HANFORD ENVI RONMENTAL RESTORATI ON DI SPOSAL FACI LI TY
EXPLANATI ON OF SI GNI FI CANT DI FFERENCES
RESPONSI VENESS SUMVARY

The U.S. Departnent of Energy (DOE), the U S. Environnenta
Protection Agency (EPA) , and the State of Washi ngton Depart nment

of Ecology (Ecology) (the agencies) held a public coment period
fromJune 3, 1996 through July 2, 1996 for interested parties to
conment on the Environnental Restoration Disposal Facility (ERDF)
Expl anati on of Significant Differences.

A responsi veness sunmary has been prepared for the purpose of
providing the agencies and the public with a summary of citizens
conmments and concerns about the site, as raised during the public
conment, period and the agencies ' response to those conments and
concerns.

| . RESPONSI VENESS SUMVARY OVERVI EW This section briefly
descri bes the background of the Hanford Site and the ERDF and
outlines the changes to the ERDF Record of Decision (ROD)

[1. BACKGROUND ON COVMMUNI TY | NVOLVEMENT AND CONCERNS. This
section provides a brief history of conmunity interest and
concerns regardi ng the ERDF

[11. SUMVARY OF MAJOR QUESTI ONS AND COWMENTS RECEI VED DURI NG THE
PUBLI C COMMENT PERI OD AND THE AGENCI ES' RESPONSES TO THOSE
COMMENT. This section sumarizes both oral and witten coments
submtted to the agencies during the public comrent period, and
provi des the agencies' responses to those comrents.

I'V. REMAI NI NG CONCERNS. This section discusses community
concerns that the agencies should be aware of as they prepare to
undert ake operation of the ERDF

. RESPONSI VENESS SUMVARY OVERVI EW
SI TE BACKGROUND

The DOE's Hanford Site was |listed on the National Priorities List
(NPL) in July 1989 under the Conprehensive Environnenta

Response, Conpensation, and Liability Act of 1980 (CERCLA) as
anmended by the Superfund Anmendnents and Reaut horizati on Act of
1986 (SARA). The Hanford Site was divided and |isted as four NPL
sites: the 100 Area, the 200 Area, the 300 Area, and the 1100

Ar ea.

In anticipation of the NPL |isting, DOE, EPA, and Ecol ogy entered
into a Hanford Federal Facility Agreenment and Consent Order (Tr
Party Agreenment) in May 1989. This agreenent established a
procedural framework and schedul e for devel opi ng, inplenenting,
and nonitoring response actions at Hanford.

Restoration of the Hanford Site is expected to result in the
generation of wastes requiring further nmanagenment. The
Tri-Parties recognizes the need for a centralized waste facility



because of desires expressed by the public to expeditiously

renove waste fromthe sites |ocated adjacent to the Col unbia

Ri ver. The Record of Decision (ROD) for the ERDF was signed by

t he agencies on January 20, 1995. The remedy sel ected by the ERDF
ROD specifies construction and operation of two disposal cells

for Hanford renedi ation waste. The two landfill cells must neet
RCRA mi ni mum t echni cal requirements (MIRs) for hazardous waste
landfills (40 CFR Part 264, Subpart N) and rmust al so provide
sufficient | eachate storage capacity to ensure uninterrupted
operations.

The ERDF can be used to dispose of waste generated during the
cl eanup of the 100, 200 and 300 Areas at the Hanford Site. The
1100 Area ROD, issued in Septenmber 1993, specifies that waste
generated during renmediation will be disposed of offsite.
Treatnment as an alternative to ERDF disposal and as a
precondition to ERDF disposal is to be considered in selecting
renedi es for the individual operable units. Waste disposed of at
ERDF nust neet ARARs and satisfy ERDF Waste Acceptance Criteria
(BHI 00139, REV. 2, February 1996). The ERDF Waste Acceptance
Criteria has been approved by the EPA, in consultation with
Ecol ogy, and is in the Adm nistrative Record.

The waste acceptance criteria incorporates state and federa

regul ations as well as DOE Orders. The criteria limt ERDF waste
acceptability primarily in the areas of chem cal concentration
radi oactivity level, treatnent standards, and waste form The
CERCLA deci sion docunent selecting as a renedy the di sposal of
the waste into ERDF shall specify treatnment requirenents. Public
i nput into those decisions will be sought during public

i nvol venent periods for the operable unit cleanup proposals.

The sel ected ERDF site covers a maxi mumof 4.1 kny (1.6 niy) on
the Central Plateau at an elevation of 195 to 226 m (640 to 740
ft) above nean sea |evel, approximately in the center of the
Hanford Site, southeast of the 200 West Area and Sout hwest of the
200 East Area. The ERDF will serve as the receiving and di sposa
facility for nost waste generated from cl eanup acti ons where

di sposals on the Central Plateau is the selected renedy and where
wast e neets ARARs and waste acceptance criteria. Sone waste
generated during cleanup (e.g., transuranic waste) and "as
generated" wastes (i.e., wastes generated froma production
process rather than as a part of site renediation fromactive
TSDs will not be acceptable for ERDF di sposal and shall be
handl ed el sewhere.

Only waste that originates from CERCLA or Resource Conservation
and Recovery Act (RCRA) cleanup actions on the Hanford Site wll
be placed in the ERDF. The waste is expected to consist of
hazar dous/ danger ous, radi oactive, nixed waste (containing both

hazar dous/ dangerous and radi oacti ve waste) and ni nor ampunts of
pol ychl ori nat ed bi phenyl (PCB) and asbestos waste. The ROD
provi des that the nechani smfor approving disposal of RCRA past-
practice renmedial waste into the ERDF will be determ ned by the
agenci es.

A summary of the differences between the original renedy and the
nodi fied renedies for these itens is shown bel ow



Origi nal Renedy

Under the current

regul atory franmework, the
use of the ERDF is limted
to wastes generated from
past-practice units on the
Hanford Facility provided
t he ERDF waste acceptance
criteria are satisfied.

Di sposal must be authorized
by a CERCLA deci sion

docunent (ROD or Action
Menor andum) .
Col l ect all ERDF Leachate

for managenent at the 200
Area Effluent Treatnment
Facility or other approved
facility

Modi fi ed Remedy

Any Hanford environnenta
cl eanup waste generated as
a result of CERCLA or RCRA
cl eanup actions
(decont am nation and
deconmi ssi oni ng wast es,
RCRA past - practice wastes,
and IDW is eligible for
di sposal provided it neets
t he ERDF waste acceptance
criteria and the
appropriate deci sion

docunents are in place.

Addi tional ly, non-process
wastes (e.g., contani nated
soil, debris) generated

fromclosure of inactive
RCRA TSD units nmay be

pl aced i n ERDF provi ded
that (1) the closure wastes
are sufficiently simlar to
CERCLA or RCRA past -
practice wastes placed in
ERDF, (2) the ERDF waste
acceptance criteria are
satisfied, and (3) the
appropriate CERCLA deci sion
docunents are in place.
Revi si on of the RCRA Permit
and cl osure plans may be
required.

Col l ect all ERDF | eachate
for use within the ERDF
trench. Leachate in excess
of ERDF use requirenments or

accept abl e cont anmi nant

levels will be sent to 200

Area Effluent Treatnment

Facility, or another

approved facility for

managenent .

1. BACKGROUND ON COVMUNI TY | NVOLVEMENT AND CONCERNS

Presentations were nade to the Hanford Advi sory Board and the

Conf ederation Tribes and Bands of the Yakama | ndi ans.

The primary

concerns of these groups focused on mgration of habitat and

facility closure
within the Renedia

These concerns was addressed previously
I nvestigation/ Feasibility Study and the

Record of Decision and Responsiveness Summary for the ERDF

SUMVARY OF MAJOR QUESTI ONS AND COMMENTS RECEI VED DURI NG THE

PUBLI C COMVENT PERI OD AND THE ACGENCI ES RESPONSES TO THOSE



COMVENTS.

Witten and oral comrents received during the public conment are
presented in the section. The person and group affiliation
providing the comment is also identified. Responses follow each
coment or a series of coments.

A.  CGENERAL

Comment 1. A nenber of the general public comented that they
support the proposed nodified renedy for ERDF, stating that they
beli eve that the changes reflect a sound technical and cost-

ef fective resolution for integrating provisions of the nunerous
environnental |laws. They continued by stating that this action
shoul d be publicized to other states and EPA regi ons and adopted
at other cleanup sites where appropriate.

Response: Thank you for your coment. The agencies believe

t hat changes specified in the ESD offer an effective solution to
t he managenent of waste generated as a result of the cl eanup of
the Hanford Site.

Comment 2. A nenber of the general public nade the follow ng
comment :

| believe that the Tri-Parties should require:

Conment 2a. The shrub-steppe habitat be preserved to the
greatest degree possible, with highest priority being given to
the highest quality habitat. This protection should be given
whet her this ESD i s approved or not.

Response: The ERDF site conposed of a mix of habitat

types, ranging from mature shrub-steppe habitat at the eastern
end, to previously disturbed areas, such as the REDOX | ay- down
yard, at the western end. The agencies intend to limt

di sturbance during environnmental renediation as rmuch as possible,
but we except difficult trade-offs between conpeting

priorities in the future. DOCE intends to ninimze disturbance to
shrub-steppe habitat to the extent possible by expanding the

di sposal facility only as needed.

Conmment 2b. The ESD should require early nitigation of the
habi tat destroyed by construction of ERDF and damaged by the
operation of ERDF and intrusion of invader species into the
habi t at .

Response: DCE has devel oped a Mtigation Action Plan for
mtigation of the ERDF in coordination with the Hanford Natura
Resource Trustee Council. Although DOE agrees that concrete

habitat mtigation conmtnments are necessary, it is difficult to
conmit to specific mtigation neasures until DOE and Trustees
cone to agreenent on a site wide mtigation strategy.
Additionally, the final size of the ERDF landfill wll depend
entirely on the decisions nade at the source operable units in
the future. Because of these uncertainties, the Mtigation
Action Plan will probably be periodically revised and

suppl enent ed as additional engineering and biol ogi cal data becone
avai |l abl e.



As part of the site wide environnmental restoration
mtigation strategy, Colorado State University has been
contracted to devel op a revegetation plan. The draft plan is
expected in August with final issuance expected in Decenber. The
Hanford Natural Resource Trustee Council is involved with the
devel opnent of the revegetation plan and is currently review ng
t he annotated outline.

In addition, a Biological Resource Managerment Pl an (BRVaP)
and the Biological Resource Mtigation Strategy (BRM S) are being
devel oped. The BRMaP provi des the Departnent of Energy and its
contractors with a consistent approach to protect biologica
resources and to nonitor, assess, and mitigate inpacts fromsite
devel opnent, environnental cleanup and restoration activities, as
wel | as approaches to better nanage total resources. The BRM S
provi des Hanford Site project managers, planners and engi neers,
and resource nmanagers with the concepts and infornation necessary
to i npl ement the requirenents and gui dance contained in the BRBaP
specific to mtigation at the Hanford Site (via rectification
and/ or conpensation).

Comment 2c. |If RCRA wastes are allowed into ERDF, that the
cells used for such waste
O be designed to neet the detailed requirenments of RCRA
in addition to CERCLA requirenents;
O be nmonitored as required under RCRA as well as CERCLA;
O be closed in accordance with the requirenents of both
RCRA and CERCLA;
O have t he same post-closure nonitoring and response
requirenent as RCRA in addition to the CERCLA

requirenents. |If the wastes do migrate from ERDF in
t he ground and endanger groundwater, as | expect they
will, USDCE nust be required at the future date to

exhune ERDF and treat the wastes properly.

O revegetate only with speci es and seed-stock native to
the Hanford site. Al foreign or invader species nust
be prohibited.

Response: In accordance with the Record of Decision, the

ERDF design conplies with EPA RCRA Subtitle C and Washi ngt on
Depart nent of Ecol ogy requirenents for hazardous waste |andfills.
The ERDF trench is designed to neet the RCRA m ni num t echnol ogy
requi renents (MIRs) and includes a conposites bottomliner and a
| eachate collection and recovery system The ROD specifies that
the closure plans and post closure nonitoring for the ERDF shal
sati sfy the substantive portions of RCRA. The requirenents for
the surface cover has not yet been developed in detail. At this
time, a RCRA-conplaint cover has been selected for the closure of
the ERDF. Prior to selection of a final cover design, the public
will be given the opportunity to comrent.

Conmment 3. A nenber of the general public nade the follow ng
comment s:

Comment 3a. The newspaper release and the ESD package
di scussed that "only waste generated during Hanford cleanup is
eligible for disposal in the ERDF". | wanted to voice ny



support for this proposal because | believe this ti voice ny
inmportant limtation placed onto ERDF operations to obtain public
support.

Response: Thank you for your coment.

Comment 3b. | would like the Tri-Parties to better clarify

what types of waste will not (be) accepted into ERDF. The ESD on
page 4 discusses that "some waste generated during cleanup (e.g.
transurani c waste) and 'as generated' waste (i.e., highly
concentrated wastes present in a for essentially' as generated

froma production process') fromactive TSDs will not be
acceptabl e for ERDF di sposal and shall be handl ed el sewhere”
Specifically, | would like clarification on what the Tri-Parties
have in mnd pertaining to "as generated" wastes. | am unaware

of any wastes at Hanford that would fit into this category based
upon how EPA uses this termin the Hazardous Waste Identification
proposed rules (see 60 FR 66344 and 61 FR 18780). EPA uses this
termin (the) Federal Register preanble to describe the situation
where a material becones a waste for the first tine. At Hanford,
| don't believe there are any production processes that woul d
generate highly concentrated wastes.

Response: In general, wastes that could be considered newy
generated or 'as generated' waste produced at Hanford woul d

i ncl ude any waste com ng from process vessels, vehicle

mai nt enance, or | aboratories (spent reagents, etc.). These

wast es cannot be di sposed of in the ERDF and nust be sent to
another facility for disposal

Conment 3c. | would |ike to propose elimnation of the public
conment process requirement for a waste to be di sposed of at

ERDF. In reading the ESD, it appears that any waste destined for
ERDF nust undergo sone sort of public comment process. This
process does not seem necessary if the waste acceptance criteria
can be net for the landfill. Since the acceptance criteria
docunent has underwent public coment, we nay be able to

el i mnate a redundant process.

Response: The public coment process described within the
ESD is specific to CERCLA cleanup actions. Under CERCLA,
proposals for the selection of a renedy at a site shall be made
avai |l abl e for public comrent. Disposal at the ERDF site may be a
part of that renedy.

Comment 3d. | aminterested to know how the Tri-Parties
addressed |isted waste designation and reuse issues to establish
t he ERDF | eachate nmanagenent recommendations. | amin ful

support of the proposal contained in the ESD for |eachate
managenent. \What | cannot understand is how the Land Di sposa
Restrictions will be met while at the sane tinme the ERDF | eachate
will be applied to the land. As | understand, the adm nistrative
process of a delisting petition according to the RCRA regul ations
is not required based upon an ARAR determination and the ESD wi ||
be used to address any CERCLA delisting paperwork requirenents
for single source |l eachate and/or multi-source |leachate. |If this
is the case, ny understanding is that there would be no Land

Di sposal Restrictions to be concerned about.



Response: Al t hough delisting of |eachate is anticipated when
sufficient characterization data are avail able, the agencies are
not taking such action at this time. The leachate will be used
for dust suppression and conpaction activities within the trench
Contam nant |imts have been established to manage the | eachate

in a protective manner. The Land Disposal Restriction (LDR)
limts for waste waters specified in the RCRA regul ations are
included in the established | eachate linmts. |[If the |eachate
concentrations exceed the LDRlimts it cannot be used in the

ERDF trench and must be treated at an approved facility.

V. REMAI NI NG CONCERNS.

| ssues and concerns that the agencies were unable to address in
detail during renedial action activities include the follow ng:

0 Mtigation - action plan was prepared to
address mitigation requirements for the ERDF. The Hanford
Nat ural Resource Trustees were consulted during devel opnment
of this plan. The inplenentation of this plan is pending
the conpletion of the Biological Resource Mtigation
Strat egy.

RESPONSI VENESS SUMVARY
LI ST OF COMVENTORS

Witten Comrents:

Gordon J. Rogers
1108 N. Road 36
Pasco, WA 99301

Di rk Dunni ng
P. 0. Box 2356
Gresham Oregon 97030

Ant hony M skho
514 N. Hawaii PI.
Kennewi ck, WA 99337
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